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INTRODUCING THE 
ALL-NEW 
WRANGLER AQUATRED. 
AT LAST, AN AQUATRED® FOR PICKUPS, VANS 

AND SPORT UTILITY VEHICLES. 
It has dual AquaChannel" grooves to sweep water away. 
Along with the off-road capabilities of a Goodyear Wrangler. 


Making Wrangler Aquatred” as versatile as your vehicle. 


THE OUTSTANDING WET TRACTION OF A 
GOODYEAR AQUATRED. 


On the open road in rain, dual 


AquaChannels help deliver a superb | EM SRA 
(ZVANS S 

wet weather grip. The kind you'd New Wrangler 

Aquatred. 
ti | | Two deep-groove 

expect from a tire with the Goodyear Por nor sue 
water away for superb 

Aquatred name on its sidewall. wet traction. 


THE SHEER, RUGGED TOUGHNESS OF A 
GOODYEAR WRANGLER RADIAL. 

Off-road, the rugged tread keeps you moving through 
tough terrain. While back on the road, special computer- 


designed tread blocks reduce noise for a quiet ride home. 
50,000-MILE LIMITED TREADLIFE WARRANTY? 


New Wrangler Aquatred has a 


treadlife compound that is so durable we're able to back 


it up with a 50,000-mile warranty. At long last, the all-new 


Wrangler Aquatred. 


BEA | Only from Goodyear. 


THE BEST TIRES IN THE WORLD 
HAVE GOODYEAR WRITTEN ALL OVER THEM. 


*Limited warranty. P-metric sizes only. See dealer for details. 


This One 
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Park Avenue. st” 
Clearly the quality shines through. 


When it comes to initial quality, 
Park Avenue was ranked best in its class* 


Best of all imported and domestic 
models in the $22,000 to $29,000 
price class. That’s according 

to the 1994 J. D. Power and 
Associates Initial Quality 

Study" of over 30,000 new- 

car owners. Park Avenue. 

As you can see, nothing VEI 7 
shines as bright in its class. | ст) EE D ASSOCII A TESS. | 
For more information, | E o / 
call 1-800-4A-BUICK. 


BUICK’ 
The New Symbol For NY 
In America. 


10m вне) |! 


8 "seinem - 


` (61994 GM Corp. All rights reserved. — " laii бый indie oed 

| Edi TA sults o neer and Associates Initial Quality Study based on 
x Park Avenue is a registered trademark of GM Corp. 31,960 respondents indicating owner-reported problems during the first 
Buckle up, America! 90 days of ownership. Class based on ave "rage median transaction price. 
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Equipped with global positioning gear, you con travel to 
New York without getting lost in Yonkers. We test-drive an 
experimental system and products now available. 


New designs and materials revive airplanes for everyman. 
While plane factories have been in decine, kit planes are 
reshaping the light-aircraft industry. 


Seasick, carsick, air sick, space sick: Motion sickness can 
make life unbearable for anyone from an astronaut to о 
backseat passenger in a family car. New research aimed at 
preventing nausea con help everyone cope. 


Compacts Go UPSCALE 
102 


Comfort, advanced electronics, and technological sophistica- 
tion give-the latest generation of compact sedans a whole 
new attitude. We road test the Ford Contour SE, Chrysler 
PN .. Cirrus LXi, Hondo Accord LX, Hyundai Sonata GL, and 

| Mazda 626 LX. 
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Kit planes 


247 RADAR On A Cuip: 
[feros us ‘ne, 107 | 
in the Arctic A S10 radar that sees through walls is so versatile it will soon 


be incorporated into dozens of products: cars, tools, appliances, 
and more. It will also spawn new devices capable of doing 
things that are currently impossible. 
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PUTTING RADAR IN DRIVE 
Q- laser beams were the stuff of 


science fiction. But today, they're 
in our lives everywhere. Take the 
CD player in your stereo system, for 
example, or the computer printer in 
your office, or look at doctors' offices 
and hospitals where lasers—not 
scalpels—are used routinely for all 
kinds of outpatient surgery. 

Another once-esoteric technology, 
radar, is about to undergo a similar 
paradigm shift, leaping into everyday 
use from the rarefied world of avia- 
tion and defense applications. Until 
now, about the closest brush any of us 
might have had with radar was its 
use for speed detection by highway 
patrols, or for weather tracking on the 
nightly news. But this month's cover 
story will introduce you to micropow- 
er impulse radar— with so many 
applications it's been called the Swiss 
Army knife of radars. 

MIR is the brainchild of Tom McEw- 
an, an electrical engineer at Lawrence 
Livermore National Laboratory in Cal- 
ifornia. Hundreds of companies and 
entrepreneurs alike have been knock- 
ing at his door with ideas for using his 
small, inexpensive, ultrasensitive and 
highly versatile radar system. 

There is already one handy tool on 
the market that uses McEwan's new 
radar. And right around the corner 
are dozens of other applications for 
our homes, our cars, and in medicine 
and industry—practically anywhere 
that motion detection can be put to 
good use. 


gation systems are similarly find- 
ing their way into the mainstream, 
we asked freelance writer Steve Ditlea 
to try out some of the latest Global 
Positioning Systems in real life. In 


p or an update on how satellite navi- 


“Real Men Don’t Ask Directions,” even- 


automotive editor Dan McCosh got 
into the act with a glowing report on 
the GPS that is the latest gadget you 
can order in new Cars. 

Chiming in fresh from the winter 
Consumer Electronics Show, the annu- 
al technology extravaganza held in Las 
Vegas, Senior Editor Michael Antonoff 
reports that there are plenty of new 
and more capable GPSes on the way. 
One system he tried was even able 
to announce when a test car was ap- 
proaching its programmed destination. 
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Radar man: Tom McEwan has invented a new 
radar with 101 potential uses. 


When Antonoff wasn’t satellite vec- 
toring from one casino to another, he 
was tuning in on developments in 
DVD—digital video disc. That’s the 
next wave in the compact disc technol- 
ogy that has already revolutionized the 
way we listen to music and use our 
personal computers. DVD uses a new 
data-compression standard that allows 
full-length movies with high-resolution 
pictures to be packaged on the silvery 
five-inch discs. Antonoff will describe 
the emergence of these new video discs 
and players in upcoming issues. 


ne very sad note: Ben Rich, the 
former chief of Lockheed’s fabled 


Skunk Works, has passed away 
at 69. Rich’s exploits at the epicenter 
of the “black world” of highly classi- 
fied spyplane development was the 
subject of our cover story last October. 
At the height of his career, Rich ran 
an amazing aviation R&D facility 
that supplied the United States with 
military aircraft of unparalleled 
power and technical sophistication. 
From our West Coast office, Senior 
Editor Stuart Brown recalls that after 
Rich published his punchy memoir, 
Skunk Works, last summer, he took a 
Baltic cruise with his wife. “I’d never 
been allowed to visit Russia before,” 
Rich told Brown. “The CIA was wor- 
ried they would grab me.” With Rich’s 
death, the world has lost a scrappy, 
energetic, and witty technocrat, a fine 
engineer whose mark on aviation is 
indelible. 
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How to save $150 
WX onaCD player 
that costs 

$100. 


Without realizing it, you'll probably 
spend more on batteries than you spent 
on your portable CD. 

So it pays to switch to Rayovac 
Renewal- the only alkaline batteries 
made to be reused, 25 times or more. 

Don't confuse Renewal with yester- 
day's rechargeables. Renewal batteries 


are totally different. They're alkalines, 
so you get more life - more music- from 
each charge. And the Renewal Power 
Station" makes charging hassle -free. 
With the money Renewal saves you 
on batteries? you can put something 
even better in your CD player - 
more CDs. SMART Move 


RAYOVAC 
RENEWAL. 


REUSABLE ALKALINE.. 


— 1994 Rayovac Corporation Call 1800-237-7000 for more information. 


*Savings depend on your device and how you use it. Frequent charging maximizes savings. 


Save $10 to start RENEWAL 


Get $10 back by mail on your purchase of any Renewal Power Station and 3 packages 
ан зална: банда 


rebate, enclose dated cash register receipt with purchase price circled, 
aad Seer raiya (1 Paveor Deaton and f latrare oma DPC symbols and numbers). 


Mail to: Name 
Renewal Rebate Offer 

Dept. Р5-4 Address 
E.O. Box 7237 


Osseo, MN 55569-7237 City ....State ^ A Zip 
Only this official form and original UPC and original cash register receipt accepted, no facsimiles, Offer good опу in US.A. v , void 


group, organization or mailing address. RO. boxes without street addresses will not qualify as mailing addresses. Multiple 
submissions will not be acknowledged. Request must be postmarked by Apr 30, 1995. Limit: 1 rebate per mailing address. 
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LK BACK 


Here TODAY? 


Parl S. Ledbetter, president of 
AT&T's Consumer Products Divi- 
sion, envisions consumers as someday 
being able to drive into their garages 
and having their cellular phone switch 
over to land-line use automatically 
(“The Future is Now," Jan.]. But GTE 
already provides its customers with 
this service. It’s called Tele-Go. 
Eric W. Smith 
Indianapolis, Ind. 


have to laugh every time I see those 
futuristic AT&T commercials on TV. 
Thirty years ago, I stood in the lobby of 
the Prudential building in Chicago 
watching a demonstration of similar 
videophone technology from AT&T. My 
recollection is that this technology was 
imminent and that AT&T was the 
company that was going to bring it to 
us. Sound familiar? 
M. K. Schmult 
San Jose, Calif. 


BEST” BLOOPERS 


was surprised to see the Limelite 

night light in your 1994 “Best of 
What's New" section. We have in our 
bathroom an apparently identical 
green glowing panel, called the Syl- 
A vania Panelescent Nite- 
lite. Our 0.02-watt light 
has been in use since 
the mid-1950s, and is 
now spotty. I suppose 
this will happen to 
the Limelite after 
A 40 years. 
: Donald Butler 
Warren, Ohio 


Sylvania discontinued the Panelescent Nitelite 
in the late 1960s. 


Sylvania's night light uses a glass tech- 
nology that is susceptible to moisture 
intrusion, which causes spottiness or 
graying. The Limelite uses micro-en- 
capsulated phosphors with plastic lam- 
ination to help protect against moisture 
degradation. The phosphors used are 
also new compounds, yielding higher 
brightness and longer life.—Joe 
Marischen, president, Austin Innova- 
tions, Limelite manufacturer 


n your “Best of” citation called “No 
Fret 'Net," you incorrectly state 
that shareware is free software. 
Shareware has a registration fee as- 
sociated with its continued use; 
while the shareware may be dis- 
tributed at no cost, it is meant as a 
means for thoroughly testing soft- 
ware to make sure it meets the 
intended user's requirements before 
commercial purchase. 
Jim Moore 
moore@email.ncsc.navy.mil 


ou state that Fermat’s Last Theo- 
rem is: For all integers x, y, and z 
the equation x"+y"=z" cannot be sat- 
isfied for integers n>2. But you for- 
got to mention a necessary condi- 
tion: x, y, and z must all be positive 
integers. If x, y, and z are not re- 
quired to be positive, then consider 
the following: If x=0, y=-1, z=1, and 
n=4, then the equation holds true 
because 0+1=1. 
Jaffer Abbasi 
Bakersfield, Calif. 


ast summer, I installed Thomson’s 
DSS digital broadcast satellite re- 
ceiver [“Little Dish TV,” Jan.] on a 
mast below my regular roof-mount- 
ed TV antenna. Until November, I 
had only short-term loss of the satel- 
lite signal during a heavy rainstorm, 
and otherwise was pleased with the 
excellent picture and CD-quality 
sound. With the first snowstorm, 
however, a small amount of snow 
was deposited in the dish, resulting 
in signal loss until the snow melted. 
This occurred several more times. I 
finally moved the dish to a protected 
area and have had no trouble since. 
Ralph A. Brown 
Bountiful, Utah 


RCA-authorized installers have 
been trained to consider snow accu- 
mulation when they are selecting 
sites for the DSS dish. Since the 
dish must face south, the impact of 
snow and ice should be minimized. 
Consumers who decide to self-install 
and who live in the snow belt should 
be sure to place the dish in a loca- 
tion where they can safely reach it 
with a broom or other object.—Stan- 
ley W. Kozlowski, manager, DSS 
Sales, Thomson Consumer Electron- 
ics, Indianapolis, Ind. 


Address your letters to Readers Talk Back, POPULAR SCIENCE, 2 Park Ave., New York, N.Y. 
10016; fax them to 212-481-8062; or send electronic mail to our CompuServe account number, 
75140,1732. The letters may be edited for space and clarity. Due to the volume of mail, we 


regret that we cannot answer unpublished letters. 


EXCEEDING EXPECTATIONS 


fter six months of hands-on experi- 
ence with Ryobi's cordless mulching 
mower, I find your article doesn’t do the 
technology justice [Home Technology 
Newsfront, Nov. '94]. It takes about 1'/2 
hours to mow my moderately high, 
thick grass and Гуе never seen the 
mower’s power meter in the red zone. 
It’s an excellent mulcher as well. 
Bob Dimmitt 
Houston, Texas 


MISCHIEVOUS FLUORESCENTS 


nterfering Fluorescents” [Electronics 
Newsfront, Sept. 94] saved our sani- 
ty. Our 26-inch TV had been working 
fine for two years, until it began to act 
up a year and a half ago. We would re- 
ceive a picture from one station and 
sound from another. We brought our 
TV in for repair four times, and every 
time it worked in the shop—but didn’t 
in our house. We were about to send it 
back a fifth time when your magazine 
arrived with the article explaining how 
fluorescent bulbs can interfere with the 
infrared transmissions of remote con- 
trols to TVs. My husband had installed 
a fluorescent in our floor lamp near our 
TV. The switch back to conventional 
globes solved our problem. 
Barbara Nilson 
Renton, Wash. 


• How many years will it be before biologists are able 

to recreate ancient creatures, like their fictional coun- 

ferparts did in the movie Jurassic Park? 

ney exactly are heat pumps, and who should buy 
т! 

e If по one is in charge of the Internet, then how do 

e-mail messages get from one place to another? 

e What's the difference between torque and horse 

power in й vehicle? 


Popular SCIENCE will answer your science 
and technology questions in a new section 


to premiere this year. 


Mail questions to: Ask Popular Science 

Popular Science 

2 Park Ave. 

New York, NY 10016 
E-mail (from any online service) to our 
Internet address: 

AskPopSci@aol.com 
Or fax us at: (212) 481-8062 
Sorry, but only letters chosen for publication 
can be acknowledged or answered. 


If you'd like a booklet on how we make Jack Daniel's, just write. We'll get it to you no charge. 


A WISP OF SMOKE in the Tennessee hills 
means they're making whiskey in Jack Daniel's 
Hollow. 

Mr. Jack put his distillery way out here in 1866. 
| And here is where we have always stayed, 

| making our product ín the oldtíme manner 

our founder first perfected. True, © 
other distillers have more modern = 
ways of making whiskey. And more 
modern places for making it. But 
from what we're told, they’ve never 
caught up with our special brand 

of Tennessee country cooking. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 
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Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Danie! Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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Own the road. With the new portable Sony CD-ROM Disc r 


owerful multimedia 


on-the-go. And with 16-bit digital sound for music CDs, you can tour with your favorite bands. 
From rock to rocket science, the Sony CD-ROM Discman takes you down wt iatever road you want. 


For the dealer nearest you, call 1-800-766-9236. 


For your complete personal guide to ай Sony consumer electronics, sus oller Sony ELIO сы 1-40-54: СОНУ 
Visa and MC. Offer expires 5/96. ©1995 Sony Electronics s ten permission is prohibited. All rights reserved. 
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CYCLE | 
Biking to work is a great idea, but Jn 
not if you end up with grease on your "4999 
clothes. The Electra Globe cycle has 


For a well-cushioned walk, Reebok's 
Dynamax shoe channels air from its heel 
chamber to a forefoot chamber dur- 


on enclosed chain and gears—aos ing ће heelto-toe motion of walk- 

well as on electric motor to help with ing. As the foot rolls through its 

hill dimbing—5o there's no need to normal stride, the air travels back ү 

tuck your pants їп your socks. The and forth in the connecting chan- ' kN. 
battery is removable: Carry it in e nel to where it's needed most. Ee 
rehorgeitinyouro- —— — Prices start at $70. 

fice. Pricing and avail- | : 

ability have not been 

set. Specialized Bicycle 

Components, 15130 

Concord Circle, Morgan 

Hill CA 95037. 
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= $CAN AND SEND 


ee PageOffice is an instant routing system for documents you scan into your PC. The package includes a com- 

Ee i pact scanner and Windows-based software that enables you to launch faxes and e-mail or file scanned doc- 
uments at the push of a button. Other modules with the $500 product handle image editing and optical 
character recognition. UMAX Technologies, 3353 Gateway Blvd., Fremont CA 94538. 


MULTI-DISC PLAYER 


Pick a disc, any disc, and the MovieWove Station can play it. The device „8 
reads video CD, audio CD, CD-i, Karaoke CD, Kodak Photo CD, ond | 
CD--G (or CD with graphics) discs. The $400 unit supports surround 
sound and has video-output jacks so you can hook it up to your TV 
for a home-theater experience. MultiWave Innovation, 747 Camden 
Ave., Ste. D, Campbell CA 95008. 
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| 
SATURN COMES TO EARTH 


With video games, the more intense the play, the better. To this end, the Sega 
Saturn video game machine uses the power of two 32-bit microprocessors 10 
generate higher-resolution graphics and нга action. Already on sale in Japan 
for about $450, it is expected Æ 

in the United States this 
summer. 


TORRID 
FERRARI 


А 48-valve, flat-opposed 1 2-cylinder 
engine generating 440 hp makes the 
aerodynamic Ferrari F512M one of 
the world’s fastest sports cars. The en- 
| gine, mounted behind the two-seat 
_ cockpit, is cooled by huge air 
channels recessed in 
the doors and has 
such exotica as 
four camshafts, 
titaniumalloy 
connecting rods, 
and forged alloy 
pistons. The pow- 
| ertoweight ratio 
of less than ten 
pounds per hp yields 
speeds in excess of 200 mph. List 
price is expected to top $200,000. 


ы : 


RIDE THE HIGHWAY 


Revealing the inner workings of global banking, e-mail messaging, aircraft 
tracking, and other systems, the Networked Planet, a permanent exhibit at the 
Computer Museum in Boston, is designed as a guided ride along the informa- 
tion superhighway. Here, kids use different transmission systems to race from 
Boston to Sydney, Australia. 


KNIFE OF 
THE AGES 


This lightweight pocketknife could be 
buried for centuries and still be in 
working order when unearthed. The 
locking mechanism and handle are 
made of titanium and carbon fiber, re- 
spectively, the durable materials used 
in jets and spacecraft. The hole 
in the stainless steel blade aids 
one-handed opening. Price of 
the 1.5-ounce knife is about 
$300. Spyderco Inc., Box 
800, Golden CO 
80402. 


COMBO 
PLUS ONE 


Low-cost, doitall home office mo- 
chines just got one function better. 
The $500 HomeScan adds a 200-by- 
200 dots-per-inch scanner to a plain- 
paper fax, copier, and printer. Optical 
characterrecognition, fax, and 
document-management programs are 
included with this DOS /Windows- 
compatible machine. Relisys, 
919 Hanson Ct., 
Milpitas CA 95035. 
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Some say it’s a wake-up call fo: 
We see it more as a whack 


No one actually dictated that full-size sedans had to have apathetic acceleration, or 
handle like they had been shot full of novocaine. It just kind of happened. Well, we thought 
it was time that the words “sport” and “sedan” became reacquainted. So we dropped a 


Corvette-derived, LT1 engine into our biggest 4-door. Then we outfitted it with monstrous 


For a brochure call 1-800-950-2438. Chevrolet, the Chevrolet Emblem, Corvette and Impala are registerec 
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the world of 4-door sedans. 
on the side of the head. 


17-1nch tires on custom wheels, and anti-lock disc brakes to match. Quick-ratio steer- 


ing. And a special suspension with de Carbon shocks and anti-roll bars just like the 
boys in blue use to patrol the highways of this great land. The result is the 1995 Chevy 
Impala SS: 260 horsepower worth of Genuine Chevrolet. Rise and shine, fellows. 


IMPALA SS & 7 GENUINE CHEVROLET" 


rademarks and Chevy 15 a trademark of the GM Corp. ©1994 GM Corp. All Rights Reserved. Buckle up, America! w 
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VARIABLE —— 
BALLAST AND || 
EXPANDABLE 
CHEST 


REMOVABLE 
DATA- : 
ACQUISITION ОГУ р) 
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A collaborative effort by the U.S. and 
Canadian Coast Guard, the Sea Water 
Instrumented Manikin (SWIM) is the 
first dummy designed to test personol 
floatation devices in rough seas. The 
services previously used models built 
for air and vehicle crash tests. SWIM 
can be calibrated to simulate adults or 
children, and conscious as well as un- 
conscious victims. It even estimates 
the amount of water a victim will 
swallow over a period of time. 
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BRITISH FOIL 


This British automotive theftdeter- 
rence system uses an approach oppo- 
site that of wellknown Club-type de- 
vices. Rather than locking the steering 
wheel, the system unlocks the wheel 
from the steering column so a thief 
can do no more than spin it fruitlessly. 
Reinserting the key puts the steering 
back on-line. The system would be in- 
stalled as a dealer option. Malvy 
Technology Ltd., 27 Berkeley Square, 
London W1X 5HA, England. 


a. 


DiE HARDER 
A new corrosion-resistant lead-calcium alloy and a 
shield that traps evaporating battery acid are said to 
make Sears" Next Generation DieHard batteries less 
vulnerable to hot weather and provide increased starting 
power in cold climates. DieHard batteries have up to a seven- 
year warranty and cost from $60 to $80. 


Here’s a rodent that can really scurry 
around. Creative Lab's sleek AeroDuet 
wireless mouse and pen add a third di- 

b mension to the product's range. The 
unit’s infrared sensor follows the 

. movements of the mouse or pen in 
3-D; its base functions as a digi- 
tizer tablet with the pen. Price: 
$149 with mouse or pen, 
$199 with both. 


| 


CHARGE INDICATOR 


a 


CORROSION- 
RESISTANT ~. 
LEAD CALCIUM 


-DENSITY PASTE FOR 
SEPARATOR ENVELOPES HIGHER ELECTRICAL 
ENCAPSULATE PLATES AND HIGH CYCLE LIFE 


PUMPED-UP SEDAN 

Mercedes bolsters its entry-level C-Class sedan with the limited edi 
tion C36. German customizer and race tuner AMG replaces the 
2.8-iter, 194-hp 24-valve six with a 3.6-iter 268-hp six. Also 
added: low-profile tires mounted on 17-inch wheels, larger front 
and rear disc brakes, and special interior and exterior styling de- 
tails. The price reportedly will be just less than $50,000. 
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When Leenie Bachman, Gin Shear and Sue Slate rode their BMW motorcycles in Arctic Tour '93, they hoped their 
journey would help change people's lives. What they didn't count on, was that their own lives would forever change. In an 
effort that raised $25,000 for the Susan G. Komen Breast Cancer Foundation, the three modern day rebels with a cause 
traveled a grueling 12,056 miles in just 39 days. " Breast cancer wasn't going to wait around until we each had eight 


weeks of vacation time coming," explained Sue. With that in mind, they set out on a tour that challenged their bodies 


nothing compares to the courage found in someone whos fighting breast cancer. FOR THE WORLD AHEAD. ê : y 


Bikes shown, left to right, А 100 GS, К 75 RT and Н TOOR. For a test ride of a shorter nature, call your authorized BMW motorcycle dealer at 800-345- 4BMW. Then ask your dealer for full details 
about our 3-year, unlimited-mileage, limited warranty; 24-hour roadside aid*; and riding schools included with the purchase of every new BMW Motorcycle. Find out how the BMW experience can 
be an even smarter investment with financing options through BMW Financial Services. And take a closer look at our full line of high-performance riding gear and accessories. 1995 BMW of North 
America, Inc. The BMW logo and trademark are registered. “Services provided through Cross Country Motor Club, Inc., Boston, MA 02155, except in California, Oregon, Wisconsin and Wyoming 
where services are provided through Cross Country Motor Club of Califomia, Inc., Boston, МА 02155. Specific benefits underwritten by Minnehoma Insurance Company, Tulsa, Oklahoma, under 
policy #GAL-672-825-1200. Refer to your Membership Benefit Guide for a schedule of benefits, terms and conditions as these may vary to conform to state laws. 


What On Earth, a news service for 
kids, culls six stories with pictures and 
sound from the Reuters wire and 
downloads them nightly to a PC. 
Stories can be read on a grade 
school, intermediate, or high school 
level. Additional facts and 
pronunciations and definitions of 
terms are provided. A globe pinpoints 
story origins. Price: about $7 per 
month. Ingenius, 5970 Greenwood 
Plaza Blvd., Englewood CO 80111. 


PHONE 

You can turn your telephone and TV 
into a videophone with Casio's Tele 
[T-70 videophone adapter. The unit 
has a builtin camera and digitizes 
voices and image signals for transmis- 
sion over phone lines. It transmits a 
still color image every 3.5 seconds. 
With an optional PC connection kit, 
computer-generated graphics and im- 
ages can also be sent and received. 
Casio sells the device in Japan for 
about $985 and may market it in 
North America sometime this year. 
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Rigid impact bars protect your vehicle from damage—but they can do more harm than good, especially should you hit a pedes- 
trian. The DesertOx Safety Front Effect bar from Holland offers friendlier protection with thick, soft polyurethane padding on а 
frame that's crimped and slit to give while still absorbing the impact of a crash. The unit fits most four-wheeldrive vehicles and 
costs $495. DesertOx, Nome St., Unit D, Denver CO 80239. 


Cs 


ы 
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PESTICIDE DETECTOR 

Concerned about contact with pesticides? Instead of spending hundreds of dollars 
to have a laboratory run tests, you can buy a set of four home tests for less than 

$30. Spot Check is a litmus-type indicator that detects more than 300 toxic pesti- 
cides in soil, water, food, or on surfaces. In about ten minutes, the presence or ab- 
sence of pesticides is indicated on a color-changing disc. EHS Products Inc., 3500 

West 75th St., Prairie Village KS 66208. 


The black box on the lower front 
j of this Department of Energy Bell 
=| 412 HP helicopter contains 

™ Forward Looking Infrared 
(FLIR)—the key to locating distant 
hot spots ready to flare into forest 
blazes. The flight crew uses the satel- 
lite-based global positioning system 
to transmit latitude and longitude to 


ers and their gear fo the site, and pro- 
vides emergency medical evacuation. 


saa E eet i © Mss E z "É | ground squads; it also ferries firefight- 
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TO HELP YOU KEEP YOUR CAR UP 
WE DROVE THE PRICES DOWN. 


WD-40 Multipurpose 
lubricant. 12 oz. net 
weight. Stops squeaks 
protects metal, loosens 
rusty parts. 


SALE PRICE. 


' Stipa Gaps 
‘Protects Mat 
Pim Tw 

tuere, Aare ped Ра 


"Ea rr hE тү Pieci” 


Dura-Lube™ 
Treatment wiih 552 


32 1. oz. Advanced 
engine treatment saves 
005. 5. Improves perf Or 


lois пое рез cis engine 
t-up. For gas and 


Tripledge Wiper Blades and Refills. 


A 
22-inch sizes. One 


Quaker State 
1 | i f 
Especially designed tor 


sport-utilifies, pick-ups 
and vans with a special 
oy ll thetic | blend. 
SAE YE 
PRICE 


i= 


Castrol? Cil Syntec FSX. Maximum 
tion against viscosity and thermal 
Available in assorted weights. Your choice. 


SALE PRICE. 


Castrol Super Clean 24 oz 
SALE PRICE. 2.49 


protec- 


wiper blade per package or 2 геї 


breakdown. 


Engine Restorer & 

Lubricant. Restores com- 
pression, horsepower and 
engine lite. 4-суіпоег 11 oz. 


SALE PRICE. 97 


ENGINE - 
RESTORER | 


5 LUBRICANT 


r 15aoz. 
PRICE 6.77 
B-cvlinder 19 oz. 


at wt 797 


Rain-X Windshield. 
The invisible windshield 
wiper. Disperses rain, 
sleet and snow on 
contact. 7 fluid ounces. 


SALE [o 500 
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STP Super Concentrate fuel injector ү 
One treatment opens clogged injectors, 


4 r^ 
C—— 


a E. _ эб. pep UE a ie 
Available a n ló, 18, 20,с - M L ! restores power loss, reduces emissions. 
iis рег раскаае, M 
ана маи л SALE PRICE. 
SALE PRICE. f 
STP Gas Treatment. Gepack SALE РЕС 
Euro Twin Wiper Blades. Aerodynamic 
double wiper design. 16- and 18-inch sizes 
^N fit cars and trucks, Choose chrome or black. 


SALE PRICE. 


96 


Gumout 12 oz. carburetor cleaner ог 13 oz. 
Gumout jet spray. Dissolves dirt and grime. 


Your choice. SALE pos « 300 


| Sale prices effective Feb. 26-Mar. 11, 1995, 


NETUS — at all continental U.S.A. Kmart stores. 
или. Choke 
бш е Gleaner 


a Sisto се 4 


pe و‎ on 


men 


Rubbermaid Action Packer. 
15 ¥ gallon storage container 
For storing household, camping 
and auto items. 

SALE PRICE. 


Rubbermaid 24-gallon. 


SALE PRICE. 17.00 
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Kraco Nib Backed Floor Mat. 
luxurious carpet mats with full rubber 
Nib backing to hold mats in place. 
Choice of popular colors. 


C d r rl, yer 
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Includes complete wiring, license SALE PRICE. @ АО"? 
plate bracket, mounting instructions, ЬЬ 7 / 


side marker lights. For trailers under 


80 inches wide. | 1997 


SALE PRICE. 


Cobra Portable CB Radio. 40-channe! 
operation with up/down selection con 
trol. Includes detachable rubber duckie 
antenna, belt clip and cigarette lighter 


plug with 5' power cord. Operates 
on vehicle 12-volt system or batteries.” 


SALE PRICE. ри ^S A 


Spider Wheel Covers. Set of 4. Easy mounting. 


! ; ; pé 1 A = | à | 
Ма ТР 1: As Are ee Se ee Д1] A c 
Available in 13- 14- апа |5-inch sizes. Made o 
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The Club. Practical and effective unt w 
vehicle antilheft device. Makes vehi bugt ABs posie.  SAEPRCE WI 00 
cle undrivable. Tough, tempered 
steel construction. 

SALE PRICE, fà 
The Truck Club | 


SALE price 45.99 


Sale prices effective Feb. 26-Mar. 11, 1995, 
at all continental U.S.A. Kmart stores. 


GE Halogen Headlights. Dual beams AC/Champion Spark Plugs. Resistortype plugs 
and composite bulbs. H6024, H6054, for many U.S. cars and light trucks. Sold іп 4-, Ö-, or 
9004BP 9006BR — — 8-pack only SALE PRICE. 

SALE PRICE. ROA 
single Beams, H4636 
H4651, H5001. H5006. 
SAIE PRICE. 8.27 


I] x Ll 
Minibulbs available. 


Champion spark plug 
wire sels available: è 


per plug 


"The Breathing Wall" in Canada Life's 
150-meter-square Environmental Room 
in Toronto cleans air naturally and 
morks the first test of the potential for 
flora and fauna to improve indoor air on 
such a large scale, says the company. 
The wall in the meeting room sucks air 
through porous lava rock covered with 
moss and running water. A self-sustain- 
ing ecosystem, including plants, fish, 
and insects, keeps the water clean. It 
was built by Genetron Systems of 
Toronto. 
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IN-LINE, INSIDE 


With Nautilus" new skate machine you don't need pads, 
a helmet, or even skates to replicate a cruise through 
Central Park or down the Venice Beach boardwalk. The 
machine's lateral, gliding pedals simulate in-line skating 
for а nonimpact workout. Choose courses, speed, and 
effort levels to race against a pacer. Price: $3,195. 
Nautilus, One Nautilus Way, Huntersville NC 28078. 


OPERATOR 


Stanley Door Systems’ screw-drive 
garage opener eliminates metaHo- 
metal contact so it’s quieter than 
most conventional devices (shown 
right). The system also has a helptul, 
delayed 4 -minute garage light and 
a keypad entry system for security. 
Stanley Door Systems, 1225 East 
Maple Ave., Troy MI 48084. 


DURABLE, FOR CHINA 


China could be a huge market for robust, low-cost cars. An early concept is from 
Porsche—surprising, until you remember that Porsche designed the VW Beetle for 
pre-war Germany. Porsche's $7,000 China car is a small front-drive notchback with 
67 hp and a five-speed gear box. The 1.1Jiter 1 &-valve engine with electronic fuel 
injection is optimized for fuel economy. The sturdy body has twin air bags; ABS is 
available. Production is expected in 1996. 


А 1.8-inch LCD lets you view snapshots immediately with the Casio QV- 
» Т0 compact LCD digital camera. The camera records images according to the 
JPEG compression standard and holds as many as 96 photos in its memory. An 


optional connection kit lets you download photos to a PC or Mac. It will be avail- 
able in June for $700. 
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Frauenkirche 
Dresden. Germany 


IN DRESDEN, FREEDOM RISES FROM THE RUBBLE. Germanys greatest church, the Frauenkirche. 
was bombed flat in 1945. Where Bach and Wagner once performed, there now lies only broken 
rock. But recently, stonemason Franz Huber and a team of other artisans and architects began to 
painstakingly resurrect the city’s symbol of harmony. Once IBM reconstructed the Baroque landmark 


in 3-D cyberspace, the team could begin to rebuild the ruins. Guiding them is an IBM RS/6000™ 
running CATIA’ a computer-aided design tool. Ву 2006, the church will reach to the heavens once 
more, thanks to 18th-century craftsmanship and a powerful 21st-century tool. What can IBM help 
you build? Call 1 800 IBM-3333, ext. G102, and find out. 


Solutions for a Small Planet™ 
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POCKET-SIZE FAX VIEWER 


With FaxView, you can read foxes from anywhere you can be reached by phone. 
Peering into a one-inch window in this pocket-sized viewer, you see your mes- 
sages, received via cellular phone and § — — 
modem, on a magnified LED. Up to 20 
pages can be read, stored, forwarded, 


AHOY 


ie ge йан and printed later. The prototype, being [| 
hie ond the sea,” ac- tested in two U.S. cities, is expected this : 
cording to French maker summer for about $400. Reflection 

Design Performance. The Technology, 230 Second Ave., 

company claims its 13.8- Waltham MAUR. p 


footlong "Barramunda" 
swallows a jet ski and — 
two surfboards. The car is driven " two BMW 100-hp 01 engines, one per 
rear wheel, that are stowed inside the rear fenders to maximize interior space. The 
nautical theme spills over into the interior, with teak floorboard, brass fittings, and 
washable upholstery. 


JIM McNEILL 


hydrofoil built for personal recreational use. A distinctive underwater pod adds 
buoyancy and helps the foils lift, letting the Holderfoil clear the water with the ease 
and stability of larger, more powerful craft. The Holderfoil is made to order (from 


Designer Ron Holder touts his outboard-powered catamaran-style craft as the first 
$4,000 to $10,000) by Exesis Corp., Laguna Niguel CA 92677. 

| 

| 


At less than one pound, Panasonic’s 
KXL-D7 20 is the lightest CD-ROM 
drive to date. It’s also among the first 
to connect to portable PCs through a 
PC Card slot, which provides п fast 

| | 3 SCSI-2 connection rather than slower 
parallel port connection that's often 

| used. The double-speed drive can run 
ASSEMBLY-LINE SOLAR on AC power or with six AA batteries. 
The Sunrise electric sedan has a composite-plastic body shell that's designed for mass production. Planned for introduction during It lists for $399. i 
the 1997 model year, the four-passenger car uses a high-efficiency electric heating and air conditioning system. An automatic 

thermal management feature controls battery temperature for improved winter performance. The target price is less than 

$20,000. Solectria Corp., 68 Industrial Way, Wilmington MA 01887. 
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Its knowing some day DAD; 
will hand YOU the TIT 


When Staci Stipe WATCHED her dad drive up in his new Toyota lIruck, 


she didn’t know what Toyota’s REPUTATION for reliability meant. After all, 
she was only five. All she knew was she WISHED it were HERS. 
Twenty years later, when she was able to get her wish, 


SHE FULLY UNDERSTOOD the meaning. 


Over the last five years, we've heard 
from OVER 70,000 Toyota Truck owners like 
Staci. They've each SHARED their 100, 200 


or 300,000-mile stories* with us, and as 


ifferent as each milestone is, the one — = 
ч | | The Toyota 4x2 лад DX 


COMMON THREAD is Toyota’s REPUTATION for RELIABILITY. 


And now, we'd like to share a MILESTONE of our own. Toyota has been RANKED 


the NUMBER ONE Truck Line in Customer SATISFACTION for 4 years in a row.” 


Bn ЕЕ 


Call 1-800-THE-TRUCK to share your 100,000-MILE story with us. 


CD TOYOTA TRUCKS 


I Love What You Do For Me 


©1994 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. 
*These mileage performances are exceptional. Do not expect to obtain the same mileage with your Toyota Truck. ** D. Power and Associates 1994 Truck Customer Satisfaction Study" 
1994 reflects a tie. Based оп 10,334 customer responses and includes compact and full-size pickups, vans and SUVs, Toyota reminds you to Tread Lightly!™ on public and private land. 
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Look where you're going—and where you 
place your feet—with the Doubleheader flash- 
| light. Its builtin secondary light rotates downward to 
illuminate the ground while the primary light casts its beam ahead. When retracted 
into the handle, the secondary light shuts off. The $25 device uses four AA batter- 
ies. Phorm Concept + Design, 2007 W. Grand Ave., Chicago IL 60612. 


PROTRACTOR 
The patented Circle-Glide Protractor 
merges compass, protractor, and cir- 
cle-drawing template into one nifty 
device. Created for engineers, archi- 
tects, or serious geometry students by 
Streeg Enterprises in Ypsilanti, Mich., 
it consists of a 360-degree protractor 
surrounding a combination com- 
pass /template that rotates on ball 
bearings in the middle. Price: $24. 


With 9.6 volts available at the i 


touch of a button, the Skil 2375 Warrior is the most powerful cordless drill /driver 
to date, claims maker S-B Power Tool Co. of Chicago. Compact planetary gearing 
lends 70 inch-pounds of torque for heavy-duty work. For greater control, the tool 


can be adjusted from zero to 700 rpm, and it has a five-position variable torque 
clutch with full lockup. Price: about $75. 


HOT BIRD 


The limited-edition Firehawk, based 
on Pontiac’s Firebird Formula model, 
packs up fo 315 hp under ifs forced- 
air induction hood. SLP Engineering, 

which modified the car, claims a five- 
second zero-to-60-mph time. A Hurst 
six-speed gearshift is optional. The 

Firehawk coupe costs $25,494; а 
convertible version is $31,524. It's 

available at Pontiac dealers. 
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The tallest solar panel in the world 

heats the hallways of this Canadian 
apartment building. Made of alu- 
minum cladding with pinpoint holes, 
the 200-foottall SolarWall heats up 
quickly because of its dark color; fans 
draw the heated air in through the 
holes ["Best of What's New," Dec. 
'94]. This al-metal system is expect 
ed to pay for itself in three years. 
Conserval Engineering, 200 Wildcat 
Rd., Downsview, Ontario, Canada 
M3J 2N5. 
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Not just big, but full, rich, and incredibly 
lifelike. You literally have to hear the Bose® Wave” 
radio to believe it. It's small enough to fit almost 
anywhere, but its patented acoustic waveguide 
speaker technology helps it fill the room with big 
stereo sound. 

The Wave® radio is designed for convenience 
as well as great sound. There's a handy remote 
control, pre-set buttons for your favorite stations, 
and many other features. You can even connect it to 
a CD or cassette player to enjoy your favorite music. 


MR.J/MR5.MS5. 
NAME 


ADDRESS 


CITY 


Call 1-800-845-BOSE, ext. RP186 
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The Wave" radio is available directly from 
Bose. Simply call the toll-free number or send the 
coupon to receive a complete information kit or to 
try out the Wave" radio in your home for fourteen 
days, satisfaction guaranteed. Otherwise, just 
return it for a refund of the purchase price. 

Only Bose offers all this advanced technology 
for just $349. Call 1-800-845-BOSE, ext. RP186, or 


send the coupon today. 
And learn all about ШУ —/7 LY XE 
a small wonder. Better sound through research o 
DAYTIME TELEPHONE EVENING TELEPHONE 
` STATE | IP 


Or mail to: Bose Corporation, Dept. CDD-RP186, The Mountain, Framingham, MA 01701-9168, 
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FIRE- , 
FIGHTERS 
HELPER 


Fully 70 percent lighter than 
conventional gasoline-powered hy- 
draulic rescue equipment, LifeShear 
Cutters can rapidly sever a car's roof- 
posts and pillars to help extricate acci- 
dent victims. A pyrotechnic power 
unit uses force from a small gas- 
driven discharge to punch the 
tool’s cutter through metal. The 
Torrance, Calif., fire department 
worked with NASA and Hi- 
Shear Technology Corp. of 
Torrance to develop the tool, 
which comes in 8.5- and 
11.5-pound versions. 


GameSover, a $50 erasable ROM car- 

tridge that plugs into the video game slot of Nintendo or Sega systems, enables 

you to mark and save games in progress and resume play later. If you meet de- 

feat, you can return to the mark and try again. Games can also be played in slow 
motion. GameSaver Plus ($60) adds 20-hour battery backup. Naki, 10100 Santa 
Monica Blvd., Ste. 1400, Century City North, Los Angeles CA 90049. | 


CD-ROM 


Find yourself endlessly switching be- 
tween your CD-ROM discs? The CD7 
Minichanger can help. It holds seven 
discs that are loaded into the unit with- 
out CD caddies or magazines and 
switches to the correct disc automatical- 
ly when you start the software. The unit 
also works with audio and photo CDs. 
Price: $649. Mountain Network 
Solutions, 360 El Pueblo Rd., Scotts 
Valley CA 95066. 


INFRARED DETECTIVE 

Billed as the world’s smallest and lightest infrared camera, the InfraCam spots 
people in total darkness, analyzes building heat loss, or tracks air pollution. It 
uses an array of infrared detectors cooled by a tiny refrigerator to produce de- 
tailed images that can be viewed on a VCR. The $50,000 camera runs on 
camcorder batteries. Inframetrics, 16 Esquire Rd., М. Billerica MA 01862. 


OBJECTIVE 
LENS 


SIX IN A SQUEEZE 


Pinnifarina’s Ethos 3 squeezes six passengers into a car that is a mere 10.6 feet 
long and just 5.5 feet wide. The front seat fits three side by side; steering wheel, 
control pedals, and even the dashboard slide from left, to center, to right-hand seat 
positions so the driver can sit anywhere in front. Fiberglass body panels are bond- 
ed to an aluminum space frame to keep weight down. A 95-hp, two-stroke engine 
powers the Italian concept minicar. 


26 © POPULAR SCIENCE MARCH 1995 


THE VERDICT: 


` “The best protection you ca 


buy against radar and laser.” 


Automobile Magazine, December ‘94 


Automobile Magazine rated BEL 645STi Plus 
Radar/Laser detector number one. And the next gen- 
eration is even better. Introducing BEL 745S Ti P/us— 
the latest in undetectable Radar/Laser detection from 
BEL-TRONICS, the technology leader. 

The new BEL 745STi Plus retains the *...consis- 
tently superior detection range’, and the ability to 
remain "...totally immune..." to the vG-2 of its 
predecessor. In addition, BEL 745S Ti P/us eliminates 
out-of-band false signals with even greater efficiency. 
Quartz Resonator Calibration (ORC) targets each 
incoming signal through precision scanning and 
identifies it as true traffic Radar. 


Shadow Technology” means undetectability 


Automobile Magazines findings confirm it: Shadow 
Technology” “...proved totally immune to the 
stealthy vG-2 Many manufacturers have claimed 
total wndetectability. But only Shadow Technology” 
has been consistently proven completely immune 
to VG-2. 


Model 745STi 


Dual Tracking Laser" | 


Based on military Laser technology used in 
Operation Desert Storm, Dual Tracking Laser™ 
provides both front and rear Laser detection. “It 
also led the pack in laser detection range, delivering 
on average 25 percent more range than the second- 
place finisher and up to 150 percent that of the 
also-rans.” Quite an achievement. 


"...superior detection range...” 

"The BELS great strength is its consistently superior 
detection range." This outstanding Radar detection 
capability is accomplished through the use of | 
ВЕІ dual-patented FMT* (Fundamental Mixer | 
Technology"). 


“...ап engineering feat of considerable note.” 


BEL 745511 Plus is the best protection you can 
buy against Radar and Laser. And it's just $349.95, 
To order or for the name of a dealer near you, call 
toll-free today. 


1-800-541-1401 usA 
1-800-268-5994 CANADA 


BEL-TRONICS LIMITED | 


Leadership through Innovation апа Technology® 


Quotes used with permission from Automobile Magazine. Automobile Magazine is 
a trademark of K-111 Magazine Finance Corporation. 

® -registered trademark of BEL-TRONICS LIMITED. TM - trademark of 
BEL-TRONICS LIMITED. Protected under US and foreign patents. 
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A SPECIAL REPORT 
BY THE EDITORS OF TIMES MIRROR MAGAZINES 


e call it Earth. But truly ours is an ocean planet. Nearly 99 percent 
of the world’s living space is in the oceans, a hidden realm of 
mountains, chasms, and sprawling plains. In April, the Smithsonian’s 
National Museum of Natural History in Washington, D.C., will launch an 
exhibition showing how closely our lives connect to the oceans. Times Mirror 
Magazines is joining this celebration to help educate the public about ocean 


conservation. The following stories reflect some of the exhibition’s main themes. 
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Alex Trotman Ford Motor Company 
P.O. Box 1899 
Dearbom, MI 48121-1899 


January 4, 1995 


Dear Readers, 


The men and women of Ford Motor Company are proud to support the 
Smithsonian Institution's "Ocean Planet" exhibition. 


As a company that does business all over the globe, Ford has a special 
appreciation for the role that oceans play in the life and economy of communities 
worldwide. From energy to food to livelihoods to sheer natural beauty, oceans 
contribute immeasurably to the quality of human life around the world. 


At Ford, we feel strongly that understanding, preserving and properly 
managing natural resources like our oceans should be an essential commitment of 
individuals and corporate citizens alike. That's why we are constantly finding new 
ways to make building and driving our vehicles easier on the world around us, from 
researching alternative fuels, to reducing waste from our plants, to using recycled 
materials in the cars and trucks we produce. 


It's also why Ford is proud to sponsor educational programs like 


"Ocean Planet." We hope you will enjoy this evocative and engaging exhibit when it 
comes to a city near you, and we hope it will inspire a new appreciation for the 


world's oceans. 


Alex Trotman 
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IT'S NO SMALL THING 
TO SAVE AN OCEAN. 


Times Mirror Magazines wishes to thank the 
following for their participation in, and contri- 
bution to, the largest marine environmental 
education program ever undertaken — the 


quest to save our Ocean Planet. 


FORD MOTOR COMPANY 


Sponsor 


MOTOROLA 


Sponsor 


THE DISCOVERY CHANNEL 


Programming Partner 


HE QUAD GRAPHICS 
Associate Sponsor 
QUAD/GRAPHICS 

Ж THE WATER FOUNDATION 

EX Associate Sponsor 

The WATER 

Foundation 


Photo courtesy of Helmut Horn. 
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NE DAY, A FEW 
years after “Jaws” 
was published, I 
was diving in the 
Bahamas, examin- 
ing a pile of old 


cannons on a reef. A friend who had 
discovered them wanted to know if I 
thought they were merely a 
“dump”’—weight jettisoned by the 
crew of a ship that had run aground 
on the reef—or if the ship itself had 
sunk there and might still be buried 
in the sand nearby. So down to the 
reef I went, to where the cannons lit- 
tered the reef like Tootsie Rolls 
dropped from the pocket of some 
sweet-toothed giant, and as I sank 
through 50 feet of gin-clear water I 
turned in slow circles to see what 
company I might have. 


I wasn't worried about sharks. The 
reef sharks of the Bahamas generally 
are shy and averse to scuba divers, and 
the odds were long against a tiger 
shark, a more dangerous species, being 
in the neighborhood. And, since we 
were anchored miles from deep water, 
the chances of encountering an open- 
sea predator like a mako or an ocean- 
ic whitetip were less than minimal. 

As for great whites, well, the possi- 
bility of encountering a great white 
was so remote as to be nonexistent. 
Great whites like cold water; this 
water was bathtub warm. They like 
deep water; this water was shallow. 
They're drawn to seal colonies or to 
the carcasses of dead whales, where 
food is abundant; here there was 
nothing worth eating. 

Those were the facts. And surely I, 


recently catapulted to two-bit celebri- 
ty by my supposed expertise about 
sharks, should have known the facts. 

In any event, as I swam slowly 
from one end of the reef to the other, 
searching for pieces of wood, encrust- 
ed iron, shards of pottery—all telltale 
signs of a shipwreck—I heard a sound 
above me. I looked up and saw one of 
my shipmates lying on the surface in 
snorkeling gear, slapping the water 
with one hand. He pointed to the far 
side of the reef where evidently he'd 
seen something worthy of my atten- 
tion. I waved and shot him the 
“Okay” sign: Га get to it in a minute. 
I continued on. 

Again I heard him slap the water. 
Again I looked up. Now he was 
pointing with some urgency. Again I 
waved and kept going. I'd get to it. 
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The next sound I heard was the 
“thrum” of his fins churning the 
water as he hurried back to the boat. 
Strange, I thought. 

I reached the end of the reef, and 
started to turn back. Then, suddenly 
sensing another presence, | raised my 
eyes and found myself face to face 
with, and not five feet away from...a 
great white shark. 

No question, no doubt. The point- 
ed snout, the underslung mouth, the 
black eye, the torpedo shape of the 
gunmetal gray body (12 feet long, 
perhaps, though it looked to be at 
least 25) and, most distinctive of all, 
the unique caudal peduncle—rounded 
protrusions near the tail, resembling 
horizontal stabilizers—all broadcast 
the majesty of a great white. 

I froze, able only to picture the 


ironic headlines that would an- 
nounce my demise. 

But the shark froze, too. And then, 
abruptly, frantically, implausibly, the 
great white wheeled around, voided 
its bowels, and disappeared in a nasty 
brown cloud. 

I didn’t move. I was too breathless 
and grateful and stunned. Did that 
actually happen? Could the most 
fearsome predator on earth, the 
largest carnivorous fish in the sea, 
have fled from a puny human—from 
me—like a startled rabbit? 

Back on the boat, when my pulse 
had dropped below 250 and my skin 
color had lost its necrotic gray, I 
began to wonder if the accepted 
facts about sharks were not facts at 
all, and I’ve been reappraising ever 


since. The process is ongoing and 
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Do you think of 
the shark as 
killer that 
attacks without 
provocation? 
Take it from 
PETER. BENCHLEY, 
the author o 


"Jaws "—it's time 
you knew better 
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endless, but if l've been able to draw 
a single, solid conclusion, it is this: 
The more we know about sharks, 
the more we realize how much there 
still is to be learned. 


hen I wrote “Jaws” more 
than 20 years ago, we lived 
in a different age. Richard 


Nixon was President, there was no 


cable television, no such thing a 
VCR, Steven Spielberg was an 
unknown wunderkind in his twenties, 
and our knowledge of sharks—sci- 
ence's and the general public’s—was 
still in its infancy. 

My research for the book T 
thorough and good....for its time. I 
read papers, watched all the docu- 
mentaries, talked to all the experts. I 
realize now, though, that I was very 


un m i i a 
Thousands of sharks die in nets or on longlines 
and are discarded because they aren't needed. Others are 
massacred because a few body parts are worth 


much a prisoner of traditional concep- 
tions. And misconceptions. 

In those days, for example, it was 
common knowledge that sharks were 
not only carnivores, they were omni- 
vores; they would eat anything. They 
would attack, kill and devour human 
beings without much, if any, provoca- 
tion. They would attack boats. They were 
compelled by their nature—all species, 
without exception—to keep moving, or 
they would die of anoxia, a severe lack of 
oxygen. The shark had, as Richard Ellis 
points out in his superb book, “Monsters 
of the Sea,” "...come down through his- 
tory with a reputation as an ancient, 
mindless, man-eating, ship-following, 
eating machine that should by rights be 
eradicated from the face of the earth.” 

But, as Ellis goes on to say, "As with 
all myths, this one has some grains of 
truth embedded in a substantial matrix 
of fantasy.” 

I couldn't write “Jaws” today. The 
extensive new knowledge of sharks 
would make it impossible for me to cre- 
ate, in good conscience, a villain of the 
magnitude and malignity of the original. 

Current theory holds that, with rare 
exceptions, sharks do not intentionally 
attack human beings. In fact, most of the 
368 known species have neither the 
capacity nor inclination to attack, and 
only ten or twelve species have been 
known to even hassle a human. 

Some attacks probably are cases of 
mistaken identity: Photographs have de- 
monstrated that, seen from underwater, a 
person on a surfboard silhouetted against 
the sun 1s indistinguishable from a sea 
lion. A clumsy human 
swimming in 
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Largest shark: Whale shark. Up 


a fistful of dollars. 


murky water could easily be taken for a 
wounded fish. And a scuba diver wearing 
a black wetsuit and black fins may well 
appear to a passing shark to be an 
acceptable meal of warm-blooded mam- 


mal—a sea lion, perhaps. (Of course, if a 


3,000-pound shark chooses to sample a 
scuba diver, believing it to be a sea lion, 
by the time it realizes its mistake, apolo- 
gies may ring a bit hollow.) 

Other attacks may be triggered by a 
shark's instinct to protect its territory. 
Some sharks emit warning signals and 
demonstrate distinctive postures before 
they attack. Reef fish receive the mes- 
sages and take cover; humans may not 
perceive or understand them, and may 
invite trouble by refusing to retreat. 

We also know now that even the 
most formidable great white shark does 
not attack boats. Responding to com- 
plex and confusing electromagnetic sig- 
nals in the water, a great white will test a 

boat, exploring it with its 
mouth to determine if it is 
edible. 
And not all sharks have 
to keep moving. As Dr. 
Eugenie Clark of 
the Uni- 


to 59 feet long. Smallest shark: Dwarf dog-shark. 
Up to 7.9 inches. Species of shark: 368. Species that have 


attacked people: 21. Shark attacks reported per year: 100. Fatal attacks 


versity of Maryland discovered in waters 
off Mexico, there are sharks who can 
rest motionless, extracting oxygen from 
the water carried over their gills by 
flowing currents. 


[n any event, despite the attacks that 


TR 


do occur—and each one generates 
appallingly sensational headlines—it is 
generally accepted today that a person 
has a much greater chance of being 
killed by bee stings than by a shark. 


one of this is meant in any way 
| to dismiss the danger or dimin- 
| ish the horror of a shark attack. 


Great whites have been documented at 
23 feet long and can weigh more than 
three and a half tons. They do eat people 
now and then, and surely there can be no 
more gruesome a way to go than to be 
gobbled up by a monster fish, I will ne- 
ver forget the celebrated Australian diver 
Rodney Fox recalling for me the night- 
mare of being attacked in the 1960s. “T 
looked down,” he said, “and saw that 
great conical head rising at me through a 
cloud of my own blood, and that’s 
when I knew I was in trouble.” 

But sharks are more 
often victims than vil- 


per year: Fewer than 30. Sharks killed per year: 100 million. Odds of being killed by a 
shark: 1 in 300,000,000. Odds of being attacked by a shark: 1 in 100,000,000. 
Odds of being audited by the IRS: | in 66. 
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lains. No one knows precisely how many 
sharks are killed every year, but a widely 
accepted estimate is 100 million. In other 
words, for every recorded attack on a 
human being, more than four million 
sharks are destroyed by human beings. 

Much of the killing is wanton and 
wasteful. Thousands of sharks die in nets 
or on longlines and are discarded by fish- 
eries because they aren't needed, Others 
are massacred because a few body parts 
are worth a fistful of dollars, as with 
"finning,' in which a shark is caught, its 
fins are sliced off to be sold to make soup 
in Asia, and the still-living animal is tossed 
back into the sea to die. 

Our excess, as опе may expect, 15 
returning to haunt us. Shark catches, 
which ballooned in the last 20 years, are 
beginning to decline, not from lack of ini- 
dative but from a lack of sharks. Great 
whites have already been declared endan- 
gered in South Africa and parts of Aus- 
tralia, and the populations of several others 
species have been reduced to à point 
where recovery is very much in question. 

There’s a curious paradox inherent in 
our reckless assault on sharks. As the 
bizarre overreaction to “Jaws” demonstrated, 
while we may fear sharks and profess to 
hate them, we are also thrilled by them. 
Ellis quotes sociobiologist E.O. Wilson on 
man’s contradictory view of sharks, specif- 
ically the great white. “We're not just 
afraid of predators,’ Wilson writes. "We're 
transfixed by them, prone to weave sto- 
ries and fables and chatter endlessly about 
them, because fascination creates pre- 
paredness, and preparedness, survival. In a 
deeply tribal sense, we love our monsters.” 

The mistake we make, then, either in 
secking to destroy sharks or in not caring 
if we even inadvertently destroy them, is 
one of cosmic stupidity. If I have one 
hope, it is that we will come to appreciate 
and protect these wonderful animals 
before we manage, through ignorance, 


stupidity and greed, to wipe them out 


altogether. < 
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Over 75% of tbe new Explorer 

can be recycled, thanks to 

| innovative materials and new 
! manufacturing technologies. 


Tbe only leading sport utility 
with standard dual air bags* 


Introducing The New Ford Explorer 
reating A Better Environment. Inside And Out 


The new Explorer bas CFC-free 
air conditioning, which doesn't 
deplete tbe world's ozone layer. 


_ Explorer's new instrument 
| panel bas large, easy-to-use 
g radio controls. 


Bo — Ae М Free 24-Hour Roadside ко з. 
ا‎ Assistance for 3 years/36,000 i 
à | miles. See dealer for details. 


“Always wear your safety belt. 


Unique new floor console 
bas rear controls for radio, 
heating and air conditioning. 


Explorer bas the most room 

in tts class, plus offers exclusive 
reclining rear seats for even 
more comfort. 
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Their actions make a difference to our oceans and 
rivers and the flora and fauna that live in them. In 


t he following pages we present a portfolio spot- 
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PHOTOGRAPHY BY REX RYSTEDT 


CAUGHT IN THE Аст: While 
on a midnight stroll on a 
cruiseship, Alvin and Mar- 
ilyn Levett of West Bloom- 
field, Michigan, saw crew- 
men dumping plastic bags 
of trash into the sea, a 
violation of international 
law, and videotaped them. 
After the tape aired on 
television, the Coast Guard 
fined Princess 
Lines $500,000. 


Cruise 


SAVE THE WHALES: Working 
with a shoestring budget, 
biologist David Matilla of 
Provincetown, Massachu- 
setts, has spent the last 15 
years locating and protect- 


ing the breeding and calv- 
ing grounds of endangered 
humpback whales in the 
North Atlantic. He also has 
trained Caribbean bio- 
logists to study and con- 
serve these gentle giants. 


WELL PRESERVED: Fully 
aware of declining fish 
populations, shrimp fishers 
Cliff and Connie Glockner 
raised funds for 3,700 acres 
of Lake Pontchartrain, 
Louisiana, to be set aside 
as a nature preserve. 


LAWMAKER: The author of 
several books on the 
oceans, Elisabeth Mann 
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CARS AREN’T THE ONLY BODIES 
WE’RE CONCERNED ABOUT. 


Thats why Ford Motor Company is proud to be a sponsor of Ocean Planet. Glorious in scope, the Smith- 
sonian Institutions traveling exhibition dramatically illustrates how all life is affected by the health of the 
ocean and highlights the urgent need for ocean conservation. Our support of Ocean Planet underscores an 
ongoing commitment to ENVIRONMENTAL concerns. Back in 1903 Henry Ford himself designed suppli- 
ers shipping crates so they could be dismantled and used as running boards and wooden trim, reducing 
packing waste. Since then our engineers have continued to create INNOVATIVE ways of protecting our 
environment such as recycling and reducing harmful emissions, as well as developing cars that run on electri- 
city and NATURAL gas. Were honored to be a part of Ocean Planet, and we urge everyone " visit the 


exhibition and learn what we can do to assure our world's survival. A topic thats a concern to us all. 
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Т n leading the clean-up 

of the Patuxent River, 

А which feeds into Chesa- 
peake Bay, retired Mary- 
land Senator Bernie Fow- 
ler helped form a model 
for governments to work 
with communities to re- 
store marine waters. Now, 
on “Bernie Fowler Day”— 
the first Saturday in June— 
Fowler and friends wade 
into the river to ensure that 
it is in fact getting better. 


Borgese was one of the leading 
advocates in the '60s of the 
principle that the oceans are 
the common heritage of man- 
kind. Her views influenced the 
decade-long negotiations on 
the Law of the Sea, the consti- 
tution for the oceans that took 
effect in the fall of 1994. 


SPACE PROBE: Steve 5pring- 
er of the National Marine 
Fisheries Office of Enforce- 
ment spearheaded the use of 
satellite to track foreign fishing 
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tion is no ordinary _ 
bunch of surfing dudes. | 
They’re lawyers and pro- 
fessors who, through the 
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legal arguments of law- 
yer-surfer Mark Massaro, 
got the Environmental 
Protection Agency to 
require pulp mills to 
prove discharges are safe 
to marine life, and pro- 
voked Simpson Paper to 
explore ways to produce 
paper without using diox- 


in-producing chlorine. 


vessels which were violating 
United Nations driftnet re- 
strictions in the early 1990s. 
More recently, Springer has 
helped to ensure domestic 
fishermen observe catch limits. 


CLEAN LiviNG: When the 
city of Arcata, California, asked 
Professors George Allen and 
Robert Gearheart of Hum- 
boldt State University to 
design its sewage system, Allen 
and Gearheart proposed that 
partially treated sewage be fed 


A FIVE-PART TELEVISION MINI-SERIE 


In conjunction with 
The Smithsonian Institution exhibition, 
The Discovery Channel presents television's 
most comprehensive view 
of the world's greatest resource: 


our oceans. 


` (OCEAN 
exa ‘PLANET 


Hosted by marine scientist, Dr. Roger Payne 
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TANK COMMANDER 
y supervising the 
design, construc- 
tion, operation, and 

expansion of the Monterey 

Bay Aquarium in Califor- 

nia, Julie Packard set a 

new standard of quality 

for aquarium displays— 
and public education. And 
by promoting cutting- 
edge scientific exploration 
of the bay, the Aquarium 
has become a force for 
conservation in the region. 


into a series of ponds— 
where marsh plants, fish, and 
other animals would feed on 
it. Besides helping clean up 
Arcata Bay, this process also 
stocked the ponds with sal- 
mon, sturgeon, and trout, and 
today the ponds attract 230 
species of birds as well as 
150,000 visitors per year, who 
come to fish, picnic, and 
watch the birds. 


A MAMMAL’S MAN: As 
Executive Director of the 
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Marine Mammal Commis- 
sion, John R. Twiss, Jr., has 
been a quiet but forceful and 
effective guardian of marine 
mammals for more than two 
decades. By supplying field 
biologists with financial sup- 
port and government agencies 
with technical support, the 
Commission has, among other 
things, instigated efforts to 
rebuild threatened populations 
of harbor porpoise in Mexico, 
manatees in Florida, and fur 
seals in the North Pacific. © 


HEN YOU 
the 
gently sloping 
hillside over- 
looking Flem- 
ing Beach on 
the rugged western shore of Maui, it's 


stand on 


hard to imagine there could be any- 
thing wrong with any beach anywhere 
in the United States. 

The powdery, white sand is clean 


and pristine. The blue-green Hawaiian 


waters really do sparkle in the afternoon 


sun. Off in the distance, perched on 


craggy rocks, fishermen cast upenda kiola, 
their hand-thrown nets, into the sea. 

The tragedy of this perfect scene is 
that Fleming Beach is an exception. 
Bluntly put, many of our beaches are 
under attack. Pollutants as exotic as 
giardia—a single-celled protozoan—and 
as prosaic as the cigarette butt foul our 
shores, damage fragile ecosystems, and 
profoundly threaten the simple pastime 
of spending a day at the beach. 

The most visible form of beach pol- 
“marine debris,” 


lution is what the lay- 


LI 


man prosaically calls "garbage." In 


1993, the national beach clean-up spon- 
sored by the Washington, D.C.-based 
Center for Marine Conservation, col- 
lected more than seven million items of 
trash. In Texas alone, volunteers col- 
lected more than a ton of debris for 
every mile cleaned. In Connecticut, 
they collected 1,840 cigarette butts per 


mile of beach (in December 1994, the - 


Hanuama Bay beach in Honolulu, 
Hawaii, became the first “no-smoking” 
beach). CMC volunteers also gathered 
more than 40,000 rubber balloons, 
25,000 plastic six-pack holders, 300,000 
glass and plastic beverage bottles, and 
200,000 metal beverage cans. 

Beachgoers are not the only culprits. 
Commercial fishing fleets, military ves- 
sels, cruise ships, and pleasure boaters 
dump tons of galley waste, plastic fish- 
ing lines and nets, and other garbage 
into the ocean. A survey conducted on 
the beaches of Amchitka Island in Alas- 
ka determined that commercial fisher- 
men left behind more than 950 
pounds—almost half a ton—of trawl 
webbing for each mile of beach. 

Marine debris is not only harmful to 


wildlife (a sperm whale found dying on 
the New Jersey shore in 1985 had a 
mylar balloon lodged in its stomach, 
and three feet of purple ribbon in its 
intestines); it also is not easy to. 
eradicate a and oc casionally has 


caused Бег closures. Yet its most vis- ү 


ible affect on beaches is aesthetic. 
Another visible polluter is oil, prin- 


cipally because of the sensational aspect 
to spillages. Yet oil rarely affects beach- 
goers. Not so other, more insidious, 


types of pollution. Invisible pollutants 
known as “pathogens” contaminate 
beach waters and estuaries, reaching us 
via raw sewage, sludge, and wastewater 
effluent, or from storm drains discharg- 
ing into coastal waters and rivers. 

As a nation, we spent $76 billion 
between 1972 and 1992 to build or 
expand sewage treatment plants, but it 
clearly has not been enough. For 
example, more than 2.5 billion gallons 
of untreated waste is flushed into Nar- 
ragansett Bay, Rhode Island, every 
year, and eight coastal states don’t even 
monitor pathogenic activity regularly. 

These pathogens can bring disease, 


either from our swimming in infected 
waters or our consuming contaminated 
seafood or shellfish. Among the princi- 
pal types of pathogenic organisms are 
viruses such as hepatitis A, the bactena 
responsible for cholera and gastroen- 

teritis, and giardia, which can 


cause chronic diarrhea 
and even death. 
During the last 
decade, cholera has 
been detected in 
shellfish beds in Mo- 
bile, Alabama, and dir- 
ectly traced to an out- 
break in South America. 
Shellfish beds were closed 
and fortunately no one 
contracted the disease. 

The effect of pollutants also can be 
measured by beach closures. During 
1992 and 1993, according to the Nat- 
ural Resources Defense Council, 23 
states issued almost 5,000 beach clo- 
sures or advisories, and many other 
polluted beaches went undetected 
because states did not have monitoring 
systems. 
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Still another form of dangerous pol- 
lution is a category known as "nutri- 
ents"—chemicals such as nitrogen and 
phosphorous, and even small amounts 
of excess nutrients pumped into coastal 
waters can set off a hornfying ecologi- 
cal chain reaction. The nutrients over- 
fertilize seabeds and cause massive 
increases in the blooms of algae and 
phytoplankton. The blooms die, and 
decomposing bacteria depletes oxygen 
from the water, leading to mass kills of 
fish and invertebrates. 

Where do excess nutrients come 
from? From land, usually in the form of 
sewage, fertilizers, and sediment. Large 
doses of excess nitrogen also reach our 
beaches from the atmosphere, and once 
again people are to blame: Automotive 
and smokestack emissions are a main 
source of airborne nitrous oxides. 

If nutrient-based pollution sounds 
exotic and unfamiliar to you, perhaps 
you know it by more colorful names. 
The “brown tide” that wiped out bay- 
scallop beds and eelgrass bays in Long 
Island Sound several years ago was 
caused by nutrient pollution. And part 
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of the blame for the periodic “red 
tides” that plague seashores may lie 
with nutrients (other factors, such as 
weather conditions, contribute as well). 

There is also one unavoidable con- 
clusion: Things are going to get worse 
before they get better. The coastal pop- 
ulation of the U.S. was 80 million in 
1990, but will grow to more than 127 
million by the year 2010. Given our 
dismal record in tending to the aes- 
thetic and ecological imperatives of 
beaches and coastal waterways, it 
seems inevitable that more people will 


mean more pollution. & 


Joe Brancatelli is a travel writer who has 
visited countless beaches for work and play. 
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“he. oceans teem with life of an amazing, variety. They range froi, — 
| microscopic, mem algae to the 200- ton-plus blue whale, the | 
Biologists estimate that as many ` 


have not, as yet been discov- 


environment, dt is TU HN 
, denizens, ranging from the sun- 


as five million species 
ered. The sea is no single 
and chemically as diverse ds its 


lit surface to the darkness thousands ОЁ ie down where vents spew hot minerals 
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Left: The porcuz 
pine fish inflates 
with air or water; 
‘blown up, it deters 
attacks by looking 


Its ominous spines 
actually аге modi- 
fied scales. 


like a pin-cushion. . 


Top photograph: 
„ Surgeonfish can 
change colors to 
suit circumstances, 
one pattern in 
combat and ane, 
calléd a “‘night- 
gown” pattern, in 
the evening! 


and bizarre life forms lurk. Here are just some ofthe sea's iultitudinous-beings. 
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EDITED BY DAWN STOVER 


DINOSAURS 
MOTHERLY LOVE 


ith its beaked snout, the 
| tiny dinosaur had a face only 


love. And—contrary to previous 
theory—apparently one did. 

In discovering the first fossil 
embryo of a meat-eating di- 
nosaur, a team from the Ameri- |. 
can Museum of Natural History \\ 
and the Mongolian Academy of Sci- ~ 


ences has strengthened the idea that ^ 


dinosaurs were nurturing parents, 
like today's birds. 

"Birds arrange eggs in a nest in a 
certain way," says museum paleontol- 
ogist Mark Norell, who discovered 
the embryo inside a half-disintegrat- 
ed shell. The egg and others formed a 
circular pattern, with the larger ends 
pointing outward. "We can't tell 
whether [the parents] were sitting on 
them or not," says Norell. The em- 
bryo's distinctive ankle bones and 
three-toed feet also suggest a bird 
connection, he says. 


a mother (or father) could / | 


Norell found the 75-million-year-old 
fossil at Ukhaa Tolgod, in the western 
Gobi in Mongolia—one of the world's 
richest sources of dinosaur-era verte- 
brate fossils. The embryo is probably 
an Oviraptor, an ostrich-size cousin to 
Velociraptor (one of the villains in the 
movie Jurassic Park). It could help re- 
searchers trace the dinosaur's lineage, 
because embryos often share physical 
features with their ancestors. 

The find overturns a misconception 
about Oviraptor. The name means 
"egg thief, and it dates to a 1923 
Mongolian expedition—the first to 
find dinosaur eggs. The eggs were pre- 
sumed to be those of plant-eating Pro- 
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This dinosaur embryo was 
near hatching when it died 
(above). Half of its six- 
inch-long egg weathered 
away to reveal a nearly 
intact skeleton (left). The 
egg and others were ar- 
ranged in a circle, like eggs 
in a bird's nest. 


toceratops. A dinosaur 
skeleton found atop 
the nest was chris- 
tened Oviraptor, be- 
cause paleontologists 
believed the animal 
died while feeding on 
the eggs. But the re- 
cently discovered em- 
bryo was found in the 
same type of egg once 
labeled Protoceratops, suggesting that 
the Oviraptor unearthed in 1923 may 
have been protecting eggs rather than 
stealing them. 

In the Ukhaa Tolgod nest, the 
team also found two tiny skulls, pos- 
sibly Velociraptors. The small di- 
nosaurs might have been food 
brought by an adult Oviraptor, or 
they could have been predators raid- 
ing the nest. They might even have 
been nest parasites, like some birds 
that lay their eggs in the nests of oth- 
er species.—Mariette DiChristina 
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he Magellan spacecraft, 

which gave scientists 

their clearest look ever at 
the surface of Venus, took its 
final plunge into the planet’s 
dense atmosphere on October 
12. Magellan had been orbit- 
ing Venus since August 
1990, equipped with a radar 
imaging system designed to 
pierce the Venusian clouds. 

During its four-year mission, 

the spacecraft sent back pictures of 
towering mountain belts, enormous 
volcanoes, and a smattering of im- 
pact craters. Among the biggest sur- 


prises: It appears that the entire ріоп- · 
. study, orbiting between 200 and 

. 500 kilometers above the surface. 

. Analyzing the craft’s radio signals, 

. researchers detected subtle frequen- 
` Cy shifts caused by tiny perturbations 
: in Magellan's orbital motion. These 

. perturbations, in turn, corresponded 

: fo variations in the strength of 

. Venus’ gravity as the spacecraft 


et was completely paved over by 
lava flows, probably between 300 
and 500 million years ago. Scientists 
are debating the mechanism for this 
resurfacing. Although Magellan was 
unable to spot any volcanic eruptions 
or fresh lava, most scientists believe 
the planet is still geologically active, 
albeit at a low level. 

By late 1992, with nearly the err 


tire planet mapped in detail, neither : | 
of Magellan's radio transmitters was : 


functioning well enough to transmit 


radar images to Earth. But scientists : | 


could still use one of the transmit- 
ters for а clever experiment to 
probe the Venusian gravity field. 
First, they adjusted the craft’s orbit 
using а technique called aerobrak- 


ing, in which a spacecratt temporari- g 


SPACE 


REQUIEM For MAGELLAN 


BY ANDREW CHAIKIN 


. ly dips into a planet's outer atmo- 
` sphere—using friction instead of а 
rocket to slow down. 


By August 1993, Magellan was 
properly positioned for the gravity 


field made the spacecraft wobble slightly 


in its orbit. Sdentists measured the 


wobble to create a map that shows mountains and other high-density fea- 
tures in red (left). A radar image with simulated color and exaggerated to- 
pography shows the highest mountain range, Maxwell Montes (above). 


; passed over mountains and basins. 


Scientists are now using the data 


' to produce a map of the Venusian 

: gravity field with unprecedented de- 

: tail. Already, the scientists have dis- 

: covered perturbations in the field 

: caused by individual features such as 
: giant volcanoes. According to William 
: Sjogren of NASA's Jet Propulsion Lob- 
: oratory, the Magellan data is “as 

: good or better than the gravity field 

: description we have for Earth.” 


When completed, the map could 


reveal important details about densi- 

: ty variations in Venus’ interior. Re- 
searchers also hope it will allow them 
fo estimate the thickness of the litho- 
: sphere (the planet's rigid outer layer) 
: in different regions. Taken together, 

: these revelations will help scientists 


: determine how the planet evolved. 


And what of Magellan? By last fall, 


: the spacecratt’s solar cells had badly 
: deteriorated from years of exposure 
: to broiling sunlight and frigid dark- 

: ness. With the end near, controllers 

: conducted a final experiment. Send- 
: ing the craft ever closer to Venus, 

: they monitored its path as it made û 
: couple of orbits through the upper 

: layers of the carbon-dioxide atmo- 

: sphere. Analyzing the probe's motion 
: will help planners of future missions 
: refine their aerobraking techniques. 


Hours later, early on October 12, 


: controllers received the last signals 
: from Magellan as it encountered 
: denser layers of gas and sank out of 
: sight. Project scientist Steve Saum 
: ders, who had spent nearly two 
: decades planning the mission, had 
: expected the entry to occur over the 
: towering peaks of Maxwell Montes, 
: “a fitting resting place." Instead, the 
| : descent probably took place on the 
| : opposite side of the planet, over a 
: vast basin that Saunders calls “a no- 
: man's land...featureless plains." 


; B - | | Emerging from the shuttle: 
- —1 : Magellan in its salad days. 
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John’s losing his hair. 
His mission: get it back. 


Normal hair grows and rests in cycles. The 
exact mechanism by which Rogaine’ 


ASAP! 


But how? Topical Solution (minoxidil topical solution 
ANE N 296) stimulates hair growth is unknown. But 
Weaving r INO, many scientists believe that Rogaine works, 
| 9 in part, by taking advantage of the existing 
Transplant: hair’s growth cycle. Prolong the growth 
Not for him. cycle so that more hairs grow longer and 
i ) thicker at the same time, and you may see 
A hairpiece: improved scalp coverage. 
Never, never. Will Rogaine work for you? 
What ] ohn really Dermatologists conducted 12-month clini- 
n JE RE cal tests, After 4 months, 26% of patients 
wants 1s his using Rogaine reported moderate to dense 
hai hair regrowth, compared with 11% of those 
Own hair back, using a placebo (a similar solution without 
And now he’s learned, minoxidil — the active ingredient in 
fi | а Rogaine). After 1 year of use, almost half of 
or male pattern the men who continued using Rogaine in 


the study rated their regrowth as moderate 
(40%) to dense (8%). Thirty-six percent 
reported minimal regrowth. The rest (16%) 
had no regrowth. 


baldness, only 
Rogaine’ has been 
proven to regrow hair. 

и | Side effects were minimal: 7% of those 


P i e who used Rogaine had itching 
€ | of the scalp.(Roughly 5% 
of those using a 
placebo 
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See next page for important 
additional information. 


reported the same minor irritations.) Rogaine 
should only be applied to a normal, healthy 
scalp (not sunburned or irritated). 


Make a commitment 
to see results. 


Studies indicate that at least 4 months of 
twice-daily treatment with Rogaine are 
usually necessary before there is evidence of 
regrowth. So why not make it part of 

your normal routine when you wake up 
and go to bed, like brushing your teeth. 


As you'd expect, if you're younger, have 
been losing your hair for a shorter period of 
time, and have less initial hair loss, you're 
more likely to have a better response. 


Rogaine is a treatment, not a cure. So 
further progress is only possible by using 
it continuously. If you stop using it, you will 
probably shed the newly regrown hair 
within a few months. 


Get your free Information Kit, 
plus a $10 incentive 
to see a doctor. 


Why wait? Find out whether Rogaine is for 
you. Call 1-800-952-2929 for a free 
Information Kit about the product and 
how to use it. And because Rogaine 
requires a prescription, we'll include 

a list of nearby dermatologists or 

other doctors experienced in treating 

hair loss, plus a $10 incentive to visit 

a doctor soon. 


Call 


1-500-952-2929 


for your free Information Kit 
on Rogaine and a $10 
incentive to see a doctor. 
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SOLUTION minoxidil 2% 
The only product ever 
proven to regrow hair. 


What is ROGAINE? 
ROGAINE Topical Solution is a prescription medicine for use on the scalp that is used to treat a type of hair loss in men and women known as ч a 
alopecia: hair loss of the scalp vertex (top or crown of the head) in men and diffuse hair loss or thinning of the front and top of the scalp in women. ROGAINE is a 
topical form of minoxidil, for use on the scalp. 
How effective is ROGAINE? | at | — 
In men: Clinical studies with ROGAINE of over 2,300 men with male pattern baldness involving the top (vertex) of the head were conducted by physicians in 27 US 
medical centers. Based on patient evaluations of regrowth at the end of 4 months, 26% of the patients using ROGAINE had moderate to dense hair regrowth com- 
pared with 11% who used a placebo treatment (no active ingredient). No regrowth was reported by 41% of those using ROGAINE and 58% of those using a pla- 
cebo. By the end of 1 year, 48% of those who continued to use ROGAINE rated their hair growth as moderate or better. 

In women: A clinical study of women with hair loss was conducted by doctors in 11 US medical centers. Based on patients’ self-ratings of regrowth after 
32 weeks, 59% of the women using ROGAINE rated their hair regrowth as moderate (19%) or minimal (40%). For comparison, 40% of the women using paan 
(no active ingredient) rated their hair regrowth as moderate (790) or minimal (33%). No regrowth was reported by 41% of the group using ROGAINE a af 


the group using placebo. 
| ROGAINE? 


How soon can | expect results from usi | 

Studies show that the response time to A E may differ greatly from one person to another. Some people using ROGAINE may see results faster than others; 
others may respond with a slower rate of hair regrowth. You should not expect visible regrowth in less than 4 months. 

How long do | need to use ROGAINE? | | a | ; 

ROGAINE is a hair-loss treatment, not a cure. If you have new hair growth, you will need to continue using ROGAINE to keep or increase hair regrowth. If you do 
bye ol to show new hair growth with ROGAINE after a reasonable period of time {at least 4 months), your doctor may advise you to discontinue using 


What happens if | stop using ROGAINE? Will | keep the new hair? | | 

Probably not. People have reported that new hair growth was shed after they stopped using ROGAINE. 

How much ROGAINE should | use? 

You should apply a 1-т dose of ROGAINE twice a day to your clean dry scalp, once in the morning and once at night before bedtime. Wash your hands after use 

if your M are used to apply ROGAINE. ROGAINE must remain on the scalp for at least 4 hours to ensure penetration into the scalp. Do not wash your hair for 

at least 4 hours after applying it. If you wash your hair before applying ROGAINE, be sure your scalp and hair are dry when you apply it. Please refer to the 

Instructions for Lise in the package. 

What if | miss a dose or forget to use ROGAINE? rina 

Do not try to make up for missed applications of ROGAINE. You should restart your twice-daily doses and retum to your usual schedule. 

What are the most common side effects reported in clinical studies with ROGAINE? — 7? 

Itching and other skin irritations of the treated scalp area were the most common side effects directly linked to ROGAINE in clinical studies. About 7 of every 100 

шч used ROGAINE (7%) had these complaints. om s 
ther side effects, including light-headedness, dizziness, and headaches, were reported both by people using ROGAINE and by those using the placebo solution with 

no minoxidil. You should ask your doctor to discuss side effects of ROGAINE with you. | 

People who are extra sensitive or allergic to minoxidil, propylene glycol, or ethanol should not use ROGAINE. 

ROGAINE Topical Solution contains alcohol, which could cause burning or irritation of the eyes or sensitive skin areas. If ROGAINE accidentally gets into these 
areas, rinse the area with large amounts of cool tap water. Contact your if the irritation does not go away. 

What are some of the side effects people have reported? | - 
ROGAINE was used by 3,857 patients (347 females) in placebo-controlled clinical trials. Except for dermatologic events (involving the skin), no individual reaction 
or reactions prouped by body systems appeared to be more common in the minoxidil-treated patients than in -treated patients. 

Dermatologic: irritant or allergic contact dermatitis—7.36%; Respiratory: bronchitis, upper respiratory infection, sinusitis—7.16%; Gastrointestinal: diar- 
rhea, nausea, vorniting—4 335; logic: headache, dizziness, faintness, light-headedness—3.42%; Musculoskeletal: fractures, back pain, tendinitis, 
aches and pains—2.59%; Cardiovascular: edema, chest pain, blood pressure Increases decreases, palpitations, pulse rate increases/decreases—1.53%; 
Allergic: nonspecific allergic reactions, hives, allergic rhinitis, facial swelling, and sensitivity—1.27%; Metabolic-Nutritional: edema, weight gain—1.24%; 

al Senses: conjunctivitis, ear infections, vertigo— 1.17%; Genital Tract: prostatitis, epididymitis, vaginitis, vulvitis, vaginal discha ET %; 

inary Tract: urinary tract infections, renal calculi, urethritis—0.93%; Endocrine: menstrual changes, breast symptoms—0.47%; Psychiatric: anxiety, 
depression, fatique—).36%; Hematologic: lymphadenopathy, thrombocytopenia, апетіа—0.319. , 

ROGAINE use has been monitored for up to deu and there has been no change in incidence or severity af reported adverse reactions. Additional adverse 
events have been reported since marketing ROGAINE and include eczema; hypertrichosis (excessive hair growth}; local є (redness); pruritus (itching); dry 
skin/scalp flaking; sexual dysfunction; visual disturbances, including decreased visual acuity (clarity); increase in hair loss; and alopecia (hair loss). 
What are the possible side effects that could affect the heart and circulation when using ROGAINE? —— 

Serious side effects have not been linked to ROGAINE in clinical studies. However, it is possible that they could occur if more than the recommended dose of 
ROGAINE were applied, because the active ingredient in ROGAINE is the same as that in minoxidil tablets. These effects appear to be dose related; that is, more 
effects are seen with higher doses, = ame’ | 

Because very small amounts of minoxidil reach the bload when the recommended dose of ROGAINE is applied to the scalp, you should know about certain 
effects that may occur when the tablet form of minoxidil is used to treat high blood pressure. Minoxidil tablets lower blood pressure by relaxing the arteries, an effect 
чөн vasodilation. Vasodilation leads to fluid retention and faster heart rate. The following effects have occurred in some patients taking minoxidil tablets for high 

pressure: 

Increased heart rate some patients have reported that their resting heart rate increased by more than 20 beats per minute, 

Salt and water papeles à gain of more than 5 pounds in a short periad of time or swelling of the face, hands, ankles, or stomach area. 

Problems breathing: especially when lying down; a result of a buildup of body fluids or fluid around the heart. 

Worsening or new attack of angina pectoris: brief, sudden chest pain. 

When you apply ROGAINE to normal skin, very little minoxidil is absorbed. You probably will not have the possible effects caused by minoxidil tablets when 
you use ROGAINE. If, however, you experience any of the possible side effects listed above, stop E and consult your doctor. Any such effects 
would be most likely if ROGAINE was used on damaged or inflamed skin or in greater than recommended amounts. 

In animal studies, minoxidil, in much larger amounts than would be absorbed from topical use (on skin) in people, has caused important heart-structure 
damage. This kind of damage has not been seen in humans pn minoxidil tablets for high blood pressure at effective doses. 

What factors may increase the risk of serious side with ROGAINE? uen tn | | 
People with a known or suspected heart condition or a tendency for heart failure would be at particular risk if increased heart rate or fluid retention were to occur. 
e with these kinds of heart problems should discuss the possible risks of treatment with their doctor if they choose to use ROGAINE. = 
OGAINE should be used only on the balding scalp. using ROGAINE on other parts of the body may increase minoxidil absorption, which may increase the 
chances of having side effects. You should not use ROGAINE if your scalp is irritated or sunburned, and you should not use it if you аге using other skin treatments 


on your scalp. | 
Can people with high blood pressure use ROGAINE? 7 | | 
Most people with high blood pressure, including those taking high blood pressure medicine, can use ROGAINE but should be monitored closely by their doctor. 
Patients taking a blood pressure medicine called guanethidine should not use ROGAINE. 
any precautions be followed? | | | | | 

People who use ROGAINE should see their doctor 1 month after starting ROGAINE and at least every û months thereafter. Stop using ROGAINE if any of the following 
occur. salt and water retention, problems breathing, faster heart rate, or chest pains, 

Do not use ROGAINE if you are using other drugs applied to the scalp such as corticosteroids, retinoids, petrolatum, or agents that might increase absorption 
Py diis skin. ROGAINE is for use on the scalp only. Each 1 mL of solution contains 20 mg minoxidil, and accidental ingestion could cause unwanted effects. 
Are there special precautions for women? 


| Pregnant women and nursing mothers should not use ROGAINE. Also, rts effects on women during labor and delivery are not known. Efficacy in postmenopausal 


women has not been studied. Studies show the use of ROGAINE will not affect menstrual cycle length, amount of flow, or duration of the menstrual period. 
Discontinue yf афа and consult your doctor as soon as possible if your menstrual period does not occur at the expected tima. 

Can ROGAINE be used by children? — 

No, the safety and effectiveness of ROGAINE has not been tested in people under age 18. 

Caution: Federal law prohibits dispensing without a prescription. You must see a doctor to receive a prescription. 


The Upjohn Company, Kalamazoo, MI 49001, USA 
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SPORTS TECHNOLOGY 
Kick STAND 


A robotic leg kicks soccer balls to test the 
"Predator," a shoe made by Adidas. 


in the world may belong to a robot, 

not a soccer star. The robot, a me- 
chanical leg developed for the German 
company Adidas AG, can repeatedly 
rocket a soccer ball over a wall of de- 
fenders and into the upper corner of a 
goal from 60 feet out. 

Built by engineers at Pittsburgh- 
based Bally Designs and Carnegie Mel- 
lon University, the $400,000 kicking leg 
will help Adidas test soccer shoes and 
balls. Robots are already used to test 
tennis, golf, and baseball equipment. 

The new robot mimics all the mo- 
tions a human leg makes in a variety of 
soccer kicks. It can withstand impact 
forces of up to 200 pounds as it repeat- 
edly strikes a one-pound soccer ball. 

To design the soccer leg, the engi- 
neers analyzed videotapes of profes- 
sional players. During a kick, explains 
Hagen Schempf of Carnegie Mellon, 
“the hip first snaps the upper leg for- 
ward, then the knee snaps the lower 
leg forward while the foot is rigidly 
held in the correct orientation.” 
Spring-loaded actuators in the robotic 
leg store the energy needed to simu- 
late this motion. 

The metal leg is heavier than a hu- 
man one, so its kicking speed is propor- 
tionally slower. “You can’t tell, howev- 
er,” says Schempf, “since the kick takes 
less than a quarter of a second.” 
—Steven Ashley 


T most consistently accurate kick 


NONSCIENCE 
IRREPRODUCIBLE RESULTS 


mor? If the history of the Journal 

of Irreproducible Results is any in- 
dication, the answer is a resounding 
yes! Described as the Mad magazine 
for the Stephen Hawking crowd, the 
journal was founded in 1956 by re- 
searchers at the Israel Institute for Bi- 
ological Research and the Weizmann 
Institute of Science. While reputable 
science journals are reluctant to pub- 
lish reports about irreproducible phe- 
nomena, JIR published nothing but. At 
its peak, the publication had 40,000 
subscribers in 52 countries. 

Now the hilarious Sex as a Heap of 
Malfunctioning Rubble (and Further 
Improbabilities) (Workman Publish- 
ing, New York) collects the best of 37 
years of JIR. Included are articles on 
“Survival Strategies Among Animal 
Crackers," *Multivariate Analysis of 
Spaghetti Sauce Stains,” and “Luke- 
warm Fission.” One of the works, “A 
Briefer History of Time,” can be quot- 
ed here in its entirety: “Bang!” 

The former editors of JIR have now 
started a new humor journal, The An- 
nals of Improbable Research, pub- 
lished by the MIT Museum. To cele- 
brate its launch, three Nobel laureates 
helped bury a Tiny Time Caplet con- 
taining McDonald’s fries and other 
items that had been compressed in a 
trash compactor “to minimize the en- 
vironmental impact of the Caplet.” 
—Richard Stepler 


D: scientists have a sense of hu- 


NUTRITION 
Foop ZAPPER 


food-processing technology devel- 
Д in England adds about a 

year to the shelf life of most foods. 
Called ohmic heating, it uses an electric 
current to generate heat inside food, 
killing bacteria. Unlike canning and 
freezing, the ohmic process works so 
quickly that the texture and taste of the 
food are virtually unchanged, claims 
EA Technology of Chester. 

The technique works on any edibles 
that contain enough water and dis- 
solved ionic salts to conduct electricity. 
That includes most foods, except for a 
few in the bean family. Pasta, curries, 
soups, and fruits are ideally suited to 
the ohmic process. Because of their high 
water content, fruits can be preserved 
whole. Once the food has been treated, 
it.is vacuum-packed to keep out bacte- 
ria.—Wordservice International 


trays of minuscule silicon 

flaps may someday be 

used to control the flight 
of delto-winged planes. The 
tiny flaps, each less than a mil- 
limeter square, could also ге- 
duce the wind drag of any type 
of aircraft. 

Delta wings, which are used 

in some fighter planes and in 
proposed supersonic airliner de- 


signs, develop a distinct vortex — 


of tumbling air across their up- 
per leading edges during flight. 
Microflaps located on ће lead- 
ing edge could be used to ma- 
nipulate the suction, or lift, the 
vortex generates. Interfering 
with the left wing's vortex to 
reduce its lift, for example, is a 
way to make the airplane roll 
to the left. The ultimate pay- 
off would be eliminating the 
need for the vertical tail fin 
and even the large, movable 
control surfaces now used on 
delta-wing jets. 

Prototype microflaps have al- 
ready been tested on models 
of delta wings in wind tunnels. 


= 
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“This is the first | УУ? 


PHOTOGRAPH & MODEL BY ERIK SIMONSEN 


time anyone «522 

has demonstrat |. = 

ed that a | 

macro-machine 

can be con- 

trolled by a mi 

cromachine; " 1« 

says Chih-Ming ЕЕЕ 1 25 

Ho, who directs Arrays of computer- rid com 

the research at could replace conventional flight controls in 

UCLA'S Center future aircraft, like this tail-less fighter con- 

for Micro Sys- cept (top). The silicon flaps shown in the 

tems. Funding. micrograph are the size of pinheads. 

comes from the 

Pentagon's Advanced Research by Ho's team at UCLA. The 

Projects Agency. goal is making “smart” wing 
The next step is to place surfaces that could ou- 

wrap-around patches of skin tonomously detect the onset of 

containing a few thousand tiny turbulent vortices and react 


computer-controlled microflaps 
at critical locations along the 
leading edge of a fighter jet’s 
delta wing. Such testing is 
planned within two years. 
Additional research, spom 
sored by the Air Force, will 
combine neural-network circuits 
with the microflaps and finy 
shear-stress sensors developed 


to disperse them. This idea is 
applicable to the wings of any 
aircraft and could yield large fu- 
el savings by reducing drag up 
to 25 percent. By 1997, a 
playing-card-size device incorpo- 
rating 10,000 sensor-flap-pro- 
cessor units is expected to be 
ready for testing. Talk about 
tiny! —Sfuart F. Brown 
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САМ YOU IMAGINE WHAT 
A 12-YEAR OLD MIGHT LOO 


A little wary of ready-to- 
assemble furniture? Then let 
us tell you about Nate Cooper. 
It seems that when Dad, 
Steve Cooper, brought home 
a Sauder box, Nate was more 
than a little interested. 


Steve writes: "Nate studied 
(the box) as a lion does its 
prey, and then finally 
asked, ‘When are ya gonna 
put it together, Dad?" 


Nate Cooper, 
(Yes, he's really 12 years old), 
| Des Moines, lowa, 
with his Storage Cabinet #2693, and 
Telephone Stand #2603 
(#2693 Under $200; #2603 Under $50) 


FURNITURE BUILT BY 
LIKE? YOU’RE LOOKING AT IT. 


When I gave him my usual best friend in to show off the become habit-forming. 
vague, non-committal answer, masterpiece. '| built it’ was his 
he offered to put it together boast for the next week or so.” 


“Now, he wants his entire 
room done with Sauder 


mrm E S МИТО а TEW CREE | furniture that he will build 
and his vow to read all the You see, at sauder, we try to himself. of course. Have we 
instructions carefully, [ turned make sure the pieces fit, all ünleashed a monster? Do | 
him loose. Your technical the pre-drilled holes match see power tools in my son's 
writers did such a great job up, and that the instructions future?" 

with those instructions that are actually clear. So if you're | | 
less than an hour later, he wary, let your kids take a m be. He 5 already showing 
had it completely assembled. crack at it. We should, a smart, practical side. 

He was beaming. It wasn't however, warn you that For a free full-color brochure, 
long before he dragged his Steve Cooper writes it can / call 1-800-4 SAUDER. 
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More smart, practical, Sauder furniture. Shown here, part of the Forest Hills Collection. 


zhevrolet Emblem and Blazer are registered trademarks and Chevy is a trademark of the GM Corps: Gi Corp. All Right ME ВЕКЕ зу неар 


pS РНИ 
Е Ж ЕЕ b 
те, 
edu. 
F = = SE. Le 


CHEVY BLAZER unplugged. 


NOT ONLY DOES THE NEW BLAZER GIVE YOU AN OUTLET FOR YOUR ADVENTURES 
IN THE GREAT OUTDOORS, IT GIVES YOU THREE POWER OUTLETS FOR YOUR ELECTRONIC 
EQUIPMENT. SO WHILE BLAZER IS OUT THERE HANDLING THE ROAD, YOU'RE INSIDE, PLUGGING 
AWAY. VISIT YOUR CHEVY DEALER AND SEE WHAT A REAL POWER TRIP FEELS LIKE. 


AND FOR A FREE BROCHURE OR VIDEO CALL 1-800-950-0540. 
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1995 MODELS 


Taurus AND SABLE: 
THe Next GENERATION 


hasn’t quite the shock value as 

the car that rocked the automo- 
tive design world when it was first in- 
troduced more than a decade ago— 
but it’s close. 

The new Taurus platform bears out 
the influence of a new generation of 
computerized design—Ford’s engi- 
neering staff now uses two Cray su- 
percomputers, for instance. The heav- 
ily analytical approach yields a 


T: next-generation Taurus/Sable 


The new 108.1-inch-wheelbase Ford Taurus stretches two inches longer than last year's model. 


chassis 60 percent stiffer than the old 
platform, promising big improve- 
ments in steering precision and han- 
dling. The additional structure comes 
with a significant weight penalty, 
however: With a 3,392-pound curb 
weight, the new car is nearly 10 per- 
cent heavier than the old. 

The drivetrain tops out with a new 
3.0-liter, all-aluminum, 24-valve V6 


TOYOTA T100: 
A LARGER V6 


hen the Toyota T100 — 
J pickup was still just a 
rumor, everyone won- 


dered whether it would over- 
whelm the truck market the 
way Toyota's cars had the au- 
tomobile business. But when 
the pickup debuted in 1993, 
it wasn't quite as large as the 
standard domestic truck and 
didn't have a V8 engine— 
only a 150-horsepower V6. 
Worse yet, Toyota responded 
to criticism by adding, not a 
V8, but a 2.7-liter four-cylin- 
der that developed as much 


horsepower as the six. No 
matter how peppy, this new 
engine didn't excite the public 
either. 

For 1995, however, Toy- 
ota has substituted a new 
3.4-liter V6 rated at 190 hp, 


equal to Ford and Chevy five- - 


liter V8s, though the domes- 


` tics have more torque. The 
- bigger six gives the T100 
` snappier acceleration and 


should make towing (up to 


_ 5,200 pounds) easier. 


Toyota addressed another 


. shortcoming by adding an ex- 
. tended-length "Xtracab" to 

. the lineup. The cab adds occo- 
` sional seating that, like that 

. of its competition, is ade- 


quate for three adults travel- 
ing across town, if not across 
the country. Whether in two- 
or four-wheel drive, the T100 


is particularly smooth and qui- 


et on the road. 

Toyota hopes to snare 
compact-pickup owners who 
want to move up to a bigger 
truck. The company also has 
an all new compact pickup 
for 1995, the Tacoma (see 
next page). While the T100 
doubtlessly will fill that bill, 
Toyota recognizes the need 
for a V8 engine in the T100. 
In the meantime, the bigger 
V6 and larger cab should lure 
more buyers. 

—John Matras 


engine, a bored-out version of the 2.5- 
liter motor just launched in the Ford 
Contour. The engine generates about 
195 horsepower at 5,750 rpm, and 190 
foot-pounds of torque at 4,750 rpm. It 
is an option in the upscale models of 
both the Taurus and Sable. The base 
engine is the cast-iron 140-hp, 3.0- 
liter V6 pushrod used in contempo- 
rary Taurus and Sable cars. 

Unlike the old generation, the new 
Taurus and Sable are distinguished 
both visually and dimensionally. 
Both are on a 108.1-inch wheelbase, 
which is two inches longer than the 
old car. But the Sable, with its more 
formal rear styling, is about two inch- 
es longer than the Taurus and is even 
slightly taller, despite the cars' iden- 
tical interior dimensions. 

The oval rear window on the Tau- 
rus ties together a low, sculpted 
styling theme. The interior of the car, 
with most of the controls integrated 
into an oval center console, strikes 
out in a totally new direction. A fold- 
ing armrest converts to a carryall 
and in another position tucks in be- 
tween the front seats to add a new 
seating position. 

The Taurus suspension is similar to 
the old model, with MacPherson 
struts in front, but it’s been altered 
significantly to reduce friction and im- 
prove isolation and steering precision. 
Judgment on the effectiveness of the 
changes will have to be reserved for a 
full road test. 

An antilock braking system is of- 
fered as an option, but not traction 
control. The latter omission is surpris- 
ing because Ford includes full-time 
traction control on its less expensive 
Contour/Mystique models. 

Making alterations to a car that has 
regularly qualified as the best-selling 
passenger car in the United States is 
risky, but the new-generation Taurus 
and Sable manage to push the enve- 
lope without tearing it to pieces. 
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RETOUCHING A 
MASTERPIECE 


o engineers at Chrysler, redesign- 
Te the companys minivan is on 

par with repainting the Sistine 
Chapel: You approach it carefully and 
you better not mess it up. But the 1996 
minivan, the first tip-to-toe redesign of 
Chrysler’s most popular vehicle, takes 
some risks that should provide a payoff 
for minivan enthusiasts. 

The new package is bigger than the 
compact van it replaces, one of the 
most space-efficient vehicles on the 
road. The short-wheelbase version is 
stretched an inch, to 113.3 inches, 
while the long-wheelbase version re- 
mains at 119.3. The short-wheelbase 
body is 8.2 inches longer, 3.6 inches 
wider, and 2.5 inches higher, and the 
well-defined hood was replaced with a 
sloping, rounded front end. Windows 
are bigger too. This all adds 25 percent 
to the cargo area and about 10 percent 
to the passenger compartment, but the 
extra windshield rake and rounded 
sides actually add more to the exterior 
than is gained inside. 

The chassis is based on a stiffened 
body that has been made stronger, 
even with the cutouts for the optional 
left-side sliding door. A huge cast-alu- 
minum engine and suspension mount 
tie the front structure together, which 
improves steering precision and re- 
duces road noise. In a short test drive, 
the vehicle displayed a solid response, 
quiet ride, and little body roll or tail- 
wag while changing lanes—better than 
some luxury cars. 

There are four engine options in the 
three versions sold by Dodge, Ply- 
mouth, and Chrysler. The newest is 
the 2.4-liter, 150-horsepower, 16- 
valve, four-cylinder base engine. Up- 
scale are three V6s: 3.0-liter, 3.4-liter, 
and 3.8-liter. The latter, with 166 hp 
and 227 foot-pounds of torque, seems 
necessary to pull the long-wheelbase 
Town and Country. 

The new seats are an inch or so high- 
er, but step-in height from the curb is 
actually lower. The seats are easily 
removed and the third-row seat 
slides forward on a track to 
clear the cargo area. In 
the long-wheelbase 
version, a sheet 
of plywood fits 
on top of the /^ 
seats and .^ 
there’s room — 
underneath "ESSE 
for lumber or 
skis. And final- 


64 • POPULAR SCIENCE MARCH 1995 


ly, the rear door gets an outside latch. 
The finished work is slightly bulki- 
er than its predecessor, but offers a 
clearer view of curbs and traffic. The 
new features, improved ride and han- 
dling, and more rigid structure add up 
toa worthy replacement for an auto- 
motive Icon. 
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TOYOTA TACOMA: 
New NAME, 
NEW TRUCK 


he compact Toyota pickup, 
| known only as 

the Toyota pickup, has a 
name of its own for 1995. It's 
now the Toyota Tacoma, which 
the company hopes will inspire 
"images of adventure and the 
rugged beauty of the Pacific 
Northwest." 

Maybe, but the name 
change also emphasizes the 
arrival of an all-new truck. 
The styling is distinctive, with 
updated front fascia and 
fenders; the four-wheel-drive 
version also sports a more 
aggressive profile. The Taco- 
ma has revised rear suspen- 
sion and a new front suspen- 
sion, with relocated 
suspension points and coil 


springs instead of torsion 
bars. And forget the pogo- 
stick ride of early compact 
trucks. Even with four-wheel 
drive, the Tacoma equals the 
ride comfort of at least a 
small car, although there's 
still more road noise than in 
most automobiles. 

The Tacoma has an inch 
more headroom inside and 
the extended-length “Xtra- 
cab” provides more legroom. 
The steering feel has im- 
proved, with rack and pinion 
replacing the old recirculating 
ball steering system. 

Most noticeable from the 
driver's seat, however, is the 
power from two new engines. 
The 2.4-liter four-cylinder en- 
gine standard in the 4x2 is rat- 
ed at a healthy 142 horse- 
power, while the 4x4's base 
engine is a big 2.7-liter four 
(with balance shafts for 
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smoothness) that develops 
150 hp. The 2.7Jiter engine is 
as thrifty as it is powerful, 
posting a combined fuel econ- 
omy of 25 mpg even with 
four-wheel drive. The optional 
190-hp 3.4-liter V6 turns the 
Tacoma into a rocket, with ze- 
ro-to-60 acceleration times 
equivalent to Ford's F150 
Lightning. But even without 
the six, the Tacoma has a tow- 
ing rating of 3,500 pounds 
and a base payload of 1,670 
pounds. Alas, antilock braking 
is still an option; the good 
news is, it’s fully functional 
even in four-wheel drive. 

Parents of small children will 
appreciate the folding table 
that extends from the right 
jump seat in the Xtracab. 
Equipped with two cup holders, 
it also will support а child sate- 
ty seat. Prices have not yet 
been set.—J. M. 


The roomy interior 
of Chrysler's 1996 
minivan is a gad- 


to the cup holders. 
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Vowo 960: 
WINTER WONDER 
vo chose an unlikely time and 
Vie to showcase extensive im- 
' provements to its flagship 960 
four-door sedan: Rovaniemi, Finland, 
in the dead of winter. The Arctic Circle 
slices through this neck of backwoods, 
leaving the region frozen and forebod- 
ing. Daylight is counted in minutes, not 
hours. Reindeer outnumber human 
inhabitants. 

While Volvo also sells the sure-footed 
front-wheel-drive 850, the 960 is rear- 
drive. That was the point of the exer- 
cise—to demonstrate that a well-engi- 
neered sedan with a rear drive 
powertrain is suitable in adverse win- 
ter-driving conditions. 

For 1995, some of the 960% sharp 
corners have been rounded. Chassis 
upgrades include a new front suspen- 
sion (a MacPherson-strut design large- 
ly borrowed from the 850) and a new 
multilink rear suspension that uses a 
single transverse fiberglass leaf spring. 
Also, the 960’s 2.9-liter 24-valve inline 
six-cylinder engine has been retuned 
for more midrange torque. 

Special features aimed at capable 
winter operation are an aluminum en- 
gine block for rapid warm-up, a differ- 
ential that locks when necessary at 
speeds below 25 mph, a “W” mode for 
the electronically controlled automatic 
transmission to start the car moving in 
third gear, standard antilock brakes, 


With an eye toward safety, the 1995 Volvo 960 is equipped with daytime running lights. 


and headlamp washers and wipers. Ac- 
cording to Volvo, the 960 is engineered 
with 48 percent of its weight on the 
rear wheels to aid traction. 

Volvo strongly recommends fitting 
four snow tires during winter months. 
At Rovaniemi, we rode on Gislaved 
studded snow tires, which bite through 
ice and snow like caterpillar treads. 
Volvo cooperates with that Swedish tire 
maker to perfect composite studs con- 
sisting of a small-diameter steel core 
within a composite-plastic sheath. 

The Volvo 960 was highly tractable 
north of the Arctic Circle but it lacks 
what has now become an essential piece 
of equipment for modern rear-drive au- 
tomobiles: electronic traction control. 
Volvo says it is pursuing both traction 
control and four-wheel drive but 
wouldn't hint at when either system 


might be offered in the United States. 

Conventional wisdom says that 
studded tires are illegal in the United 
States but the Tire Industry Safety 
Council says that's an exaggeration. 
Only seven states ban their use. Most 
states do have seasonal restrictions, 
however, because studded tires dam- 
age road surfaces.—Don Sherman 


ENERGY SAVER 


Д energy-saving power-steer- 


ing system combines electric pow- 
Per and an innovative hydraulic 
system. The hydraulic unit that pro- 
vides the power is driven intermittent- 
ly by a small electric motor, instead of 
continuously by the car engine. The re- 
sult is energy consumption that’s a 


P-Zero system works especially 
well with cars using wide tires 
at the rear, particularly rear- or 
mid-engine models. 

This tire combination, found 
infrequently in mass-produced 
cars, is standard on a handtul 
of exotic cars, such as Lam- 
borghini and Ferrari. The tires 
use nylon and rayon in the up- 
per part of the tread, which is 
reinforced with steel belts and 
a Kevlar rim bead. 

A tire system that uses a dif- 
ferent tire on each wheel 
makes a flat tire problematic, 
but in the upper atmosphere of 
performance cars, the new 
P-Zero system offers some ad- 
vantages in bad weather. 


fully mixes tread designs in 
the latest incarnation of its P- 
Zero tire system. 

Most high-pertormance tires 
are tuned for dry surfaces and 
don’t perform well in wet 
weather. Pirelli’s P-Zero system 
eliminates this problem by us- 
ing directional, wet-weather 
tires for the front wheels, and a 

pair of asymmetric tires for the 
zen -rear wheels. The front 

| tires cut a swathe 

that stays dry 
momentarily 
for the rear 
wheels, pro- 
viding opti- 
mal trac- 
tion. The 


meager 15 percent of today’s systems. 

Electric-hydraulic systems have 
been used in the past, most notably on 
the now-defunct mid-engine Pontiac 
Fiero, to allow the power steering to be 
located at a distance from the drive 
motor without running long hydraulic 
lines. Because the unit ran continuous- 
ly, it offered no savings in energy over 
conventional systems. 

But the new unit, from Germany's 
ZF Friedrichshafen, uses the electric 
motor to build high pressure in a hy- 
draulic accumulator, which in turn 
provides pressure for the steering gear. 
The pump stops running when the ac- 
cumulator is charged and straight- 
ahead driving makes little or no ener- 
gy demand. When power-assist is 
needed—say, when cornering and 
parking—oil pressure is released from 
the accumulator. Even then, no energy 
is consumed until accumulator pres- 
sure drops below a preset level. 

The unit is particularly suitable for 
electric cars.—David Scott 


TIRES 
Мих "N^ MiaTcH 


ixing tires with differ- 
ent tread designs is 
| V Knot recommended for 


general use, but Pirelli success- 


Pirelli’s P-Zero tire system mixes tires with 
different treads for traction on wet roads. 
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DESIGN 
Forp’s GRAND PLAN 


n what may turn out to be the ulti- 
8 in automotive computer net- 

working, Ford has embarked on a 
plan to design and build its cars and 
trucks on a worldwide basis. 

Ford’s plan employs just five vehicle 
centers. The scheme is similar to the 
so-called “platform teams” already in 
place at Chrysler and GM, but Ford 
will be the first company to directly in- 
volve all of its worldwide operations in 
the new methodology. 

Small cars will be developed in Eu- 
rope, split between Ford research and 
engineering centers in Dunton, U.K., 
and Merkenich, Germany. Four other 
centers will be located in Dearborn, 
Mich., split into large front-wheel-drive 
cars, rear-wheel-drive cars, light 
trucks, and commercial trucks. 

One of the goals of the plan is to 
consolidate design centers in Europe 
and the United States to eliminate 
duplication. Previous efforts to devel- 
op so-called world cars that share ma- 
jor chassis and driveline components 
are fueled by good intentions but have 
resulted in products like the first Ford 


"The  * 
| new 
Accent, 


Escort, which appears similar in Eu- 
rope and the United States but actual- 
ly has only a handful of parts that are 
interchangeable. 

The first project off the line was the 
CDW27—better known as the Euro- 
pean Mondeo and the U.S. Ford Mon- 
deo and Mercury Mystique. Future 
projects include a development pro- 
gram for a U.S. luxury car and the 
next-generation Jaguar sedan. 

Despite the plan's lofty goals, the ef- 
ficiencies promised by the new system 
have not been demonstrated. The 
CDW27 program took nearly six years 
and cost $6 billion. Future platform 
development times are expected to be 
reduced to about three years, howev- 
er. Critics also argue that cars devel- 
oped to suit customers on two conti- 
nents tend to serve neither well. In 
fact, Volkswagen, which has devel- 
oped and sold products worldwide for 
more than 50 years, recently an- 
nounced it would be doing regional de- 
velopment in the future. 

Ford is counting on growing similari- 
ties in consumer preferences, high- 
ways, and regulations (including in- 
creasingly stringent European 


emission standards and passenger 
safety), between Europe and the U.S., 
to make its global plan work. 


| which replaces the Excel in 


Hyundai's lineup for 1995, re- 
portedly will be the lowest- 
priced car available in the 


| United States, at least accord- 


ing to the Korean automaker. 


` That should translate into a 


sticker price that begins at 
about $8,000 and goes up to 
$10,500, including such high- 
tech options as four-channel 
antilock brakes, speed-sensi- 
tive power steering, and a 
four-speed electronic automat- 
ic transmission that optimizes 
shift points under different 
driving conditions. 

The subcompact's standard 
features include dual air bags 
and a 1.54iter, 12-valve four- 
cylinder engine with multiport 


fuel injection and ignition 


- without a distributor. EPA 
` mileage is 29/38 city /high- 


way with the standard five- 

speed manual transmission. 
An independent MacPher- 

son-strut front suspension and 


` a new multilink rear suspen- 


sion, both with stabilizer bars, 
provide good handling. The 
Accent is no street racer, but 
the engine's 92-horsepower 


- output gives the 2,100-pound - 
- car reasonable performance, 
- particularly when equipped 


with the manual transmis- 
sion. Unfortunately, the manu- 
al has a rubbery and vague ac- 


` tion that makes precise gear 


changes difficult. 


. Hyundai's new Accent is offered 
` in three-door and four-door body 
` styles. Base price: about $8,000. 


The interior is relatively qui- 


` etat highway speeds; 
- Hyundai is proud of ће dash- 
- board's one-piece construc- 


tion. Safety features are also 
impressive: Dual side beams 

meet or exceed 1997 federal 
standards; bumpers survive a 
5-mph collision with no dam- 


- age; the plastic gas tank is 
- tucked under the rear seat; 


and front and rear crumple 


- zones absorb the energy of an 
` impact to protect the passen- 


ger compartmenr. 


` Richard Stepler 


SPORTS CARS 
DREAM TEAM? 


new-generation Shelby Cobra, one 

of the most famous names in sports 

cars, may be powered by a version 
of the all-aluminum 4.0-liter Oldsmobile 
Aurora engine. 

Shelby Development has been talking to 
various manufacturers about supplying the 
drivetrain for the project—expected їо be a 
high-performance sports car capable of ac- 
celerating to 100 mph and decelerating 
back to zero in ten seconds flat. The 
planned high-tech Cobra is a two-seat sports 
car, but unlike the original that was based 
on an existing sports car chassis, Shelby De- 
velopment is designing a new, lightweight 
chassis built of advanced composites. 


COMPONENTS 
TAKING THe HEAT 


ntil now, aluminum couldnt be 
considered for use in brake rotors 
because the abrasion of brake 
pads would destroy the material after 
just a few thousand miles. Now, Dural- 
can USA, a division of Alcan Alu- 
minum Corp., has introduced a com- 
posite made of aluminum and ceramic 
particles (silicon carbide) that main- 
tains the light weight of aluminum 
while giving the material incredible 
wear resistance. 

Initial tests by automakers show that 
the Duralcan aluminum composite 


à could last three times longer than the 


cast iron traditionally used for brake 
rotors, even though it weighs half as 
much. Heat, however, 1s a concern. Du- 
ralcan points out that an aluminum ro- 
tor diffuses heat four times faster than 
cast iron. Brakes simply convert the ki- 
netic, or moving, energy of a vehicle in- 
to heat energy. That heat bleeds off into 
the brake rotors. 

With cast iron, heat is less of a con- 
cern, because the metal releases 1t 
slowly, protecting the critical surround- 
ing parts, such as bearings, from get- 
ting too hot. With aluminum, the heat 
is released quickly, so in some cases the 
size of the rotor must be increased or 
designed to enable heat to bleed off into 
surrounding parts such as the wheel. 

Most of the experimental aluminum 
vehicles today have Duralcan rotors, 
and there is one production applica- 
tion—the rear brake rotors on Lincoln’s 
Mark VIII. Cost, more than perfor- 
mance, seems to be the limiting factor, 
since Duralcan components cost twice 
as much as cast iron. But as automak- 
ers struggle to hit weight targets, 
theres a good chance that composite 
aluminum brake rotors could become 
commonplace.—Gerry Kobe РЕ 
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HOME 


TECHNOLOGY 


EDITED BY MARIETTE DiCHRISTINA 


ENVIRONMENT 


GUARANTEED-GREEN HOUSE 
n environmentally responsible 
A: needn't include living in 
a cave. À demonstration house in 
Phoenix proves that you can enjoy 
modern conveniences and keep your 
conscience intact. 

At 2,640 square feet, the four-bed- 
room, three-bath Environmental 
Showcase Home is spacious. Yet it 
requires less than half the energy 
and water used by other houses of 
its size. 

To monitor the demonstration, the 
electric utility heading the project, 
Arizona Public Service, brought in Sci- 
entific Certification Systems (SCS) of 
Oakland, Calif., an organization that 
tests products for energy efficiency, re- 
cycled content, and environmental 
soundness. SCS worked with Arizona 
State University to certify the perfor- 
mance predictions for each product in 
the house, such as the multipurpose 
heat pump, solar hot-water heater, 


and low-flush toilet. Such a house- 
wide evaluation is a first for SCS. 

In addition to standard demonstra- 
tion-house features including energy- 
efficient windows, waste-newsprint 
insulation, and “engineered” lumber 
made of wood scraps, the Environ- 


: could be built right into porce- , Ply crackles back and forth 


Each product used in the house 
at left is quaranteed to be en- 
vironmentally sound, including: 

. the water-conserving Fluidizer 
toilet (above left); sturdy Par- 
allam beams made of wood 
strands (top); and а rainwater 
collector (above right). 


mental Showcase has in- 

novative vertical shade 

screens that control solar 

heat entry through cleresto- 

ry windows. It is also built 
with lightweight concrete : 
blocks containing 25 percent incin- : 
erator fly ash. Rainwater and “gray- : 
water” from showers, sinks, and 

washing machines water the yard. 

The house’s performance will be: 
monitored for three years, while it is - 
open for meetings and tours; after: 
that, it will be sold as a family: 


BLIC SERAY 


МА PLI 


dwelling.—Wendi E. Black : 
WINDOWS 
GiuE-ON FiLM 


[пеп an ice storm, 
earthquake, or flood 
hits, a utility has only 


one way to find out which pow- : 
. Edward Titlebaum to ensure 

. that two or more sonar-quided 
: torpedoes wouldn't confuse 

. each other with their signals. 


er lines are down—it must 
wait for the customers to call. 
With this spotty information, it 
can take days to find all the 
outages. 

Tiny transmitters-on-o-chip de- 
veloped at the University of 
Rochester could automate this 
process, signaling a power 
company whenever a line 
breaks or foils. “They work like 


a charm," says Robert H. Jones : 


of Rochester Gas and Electric, 
which has tested the devices. 
Penny-sized transmitters 


-lain insulators sitting on power 
- lines. Picking these low-power 

: signals out of an ocean of elec 
: tronic noise and linking them 

- with particular transmitters isn't. - 
. easy. The chips rely on "hop 

: codes” originally developed by 


the University of Rochester's 


Each transmitter hops from 


: frequency to frequency; the 
: receiver follows suit in per- 


fect synchrony. So scads of 


. transmitters can operate 
: over the same set of fre- 
: quencies without interfering 


with each other. 
Back at the central office, o 


. computer sifts through the 
: electronic flood that constant- 
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: through power lines. It tracks 
: the hop-code signals and, if 

. one vanishes, sounds an alert 
. that a line may be down. The 


newest chip from the universi- 


. ty team broadcosts both o 

. group and user code, “kind of 
' like a street and house ad- 

. dress," says Titlebaum. 


In an early test, signals 


- sent from hop-code transmit- 
ters placed on lines at re- 

. searchers’ homes were de- 

` tected miles away in their 
university offices, just by 

. plugging the receiver into a 


standard wall outlet. More 


` extensive testing will follow if 
: the researchers can bring the 
г cost down from about $500 

: per unit—too pricey for rou- 
: tine use—to well under 


$200.—P J. Skerrett 


change from transparent to 

opaque when an electric cur- 
rent is switched on, can control in- 
coming sunlight. That saves energy 
and eliminates the need for blinds 
or draperies. The technology is fine 
for new installations, but what 
about the 20 billion square feet of 
existing windows in the United 
States? 

For these, researcher David Ben- 
son suggests his polymer film, which 
is coated with electrochromic materi- 
als and thin-film photovoltaic cells. 
"It's a glue-on retrofit,” says Benson, 
of the National Renewable Energy 
Laboratory. You press it on with a 
squeegee, then attach a small box 
that controls electrical current. The 
film has its own power source, so you 
wont need an electrician to install 
wiring.—Dawn Stover 


[алге tron windows, which 
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" m hot water у youl ever want. All the warmth you'll ever need. 


The luxury of virtually unlimited hot water. The comfort of electronics control home heating for complete comfort. 
high-efficiency home heating. The economy and environ- The CompleteHeat system is available in capacities to meet 
mental advantages of clean-burning natural gas. the heating needs of almost any home. And Lennox is so con- 

They're all reasons why you'll find yourself singing the a fident of this gas-fueled system, it comes with one of the best 
praises of the innovative new Lennox CompleteHeat $ warranties in the business: a 15-year limited warranty 
system, which combines home heating and water A on the heat exchanger and water tank. Other primary 
heating in one unit with a phenomenal 90% efficiency.* Ø components are covered by a five-year limited warranty. 

CompleteHeat produces three to four times more hot See your independent Lennox dealer for more 
water than conventional water heaters. And advanced Tilak what yart save. information. Your whole family will thank you. 


Not just beat... 


Home heating plus virtually 
unlimited bot water in one unit equals tbe 
Lennox CompleteHeat system. 


5.19005 American (as Association 


* Combined Annual Efficiency 


CONSTRUCTION 


Jack-Up Houses 


nstead of building houses from the 
bottom up, Japanese home builder 
Sekisui House claims that going 
from the top down is quicker, cheaper, 
and safer for construction workers. 
Houses built by Sekisui start with 
the roof: Workers assemble it at 
ground level atop the concrete founda- 
tion, even finishing the structure with 
the shingles. Then the whole thing is 
jacked up and what will become the 
second floor, including exterior finish, 
is completed. Workers then raise that 
entire assembly and build the first 


floor underneath. 

Depending on the size 
of the house, the company uses from 
six to 12 hydraulic jacks to lift the sec- 
tions of each steel-framed structure. 
Although the jacks are operated indi- 
vidually, various electronic measuring 
devices ensure the structure remains 
level and plumb as it is raised. 

Sekisui, one of Japan’s largest home 
builders, claims that executing most of 
the work at ground level increases ef- 
ficiency because less time and effort 
goes into hand-lifting of materials and 
erecting scaffolding or ladders. Safety 
and construction quality also improve, 
because workers are more comfortable 
operating at ground level. 


TOOLS 
DANDY DADO 


f the toothy tool were hu- 

‘man, it would be an or- 

thodontist's dream. The teeth 
of Sears' Excalibur Dado Elite 
overhang each other—and 
that’s the secret of the why the 
three-blade set is so impressive 
and easy to use. 

Until now, adjustable-width 
carbide-tipped dado blade sets 
functioned one of three ways: 
First, you might have stacked 
two-tooth “chipper” blades 
between fully toothed outside 
blades—and then repeatedly 
disassembled and reassem- 
bled the stack to find the pre- 
cise shim washers to match 
the exact cut width. Second, 


The Elite dado system (far 
right) adjusts more easily for 
accurate cutting than do oth- 
ers (near right and middle). 
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there was the single, coarsely 
toothed wobble-blade type, 
which tips back and forth on 
wedge-shaped hubs; it's easy 
to adjust but can be noisy and 
is subject to vibration, some- 
times leaving a slight radius 
on the cut's bottom. Third, 
there was Sears’ original Ex- 
calibur, in effect a double 
wobble-blade set that has 
more teeth. 

But the sophisticated new 
eight-inch-diameter three- 
blade Elite, which sells for 
about $200, doesn’t wobble. 
It has precision investment- 
cast, finely toothed sets of 
helical cam hubs. These 
spread or close up the outer 
blades, which remain parallel 
to each other for a clean cut. 
For narrower cuts, 
the outer 24- 


tooth blades have gaps that 
let the wide-cutting teeth of 
the center blade nestle be- 
tween them——ike when you 
clasp your fingers together. 
The center blade likewise has 
spaces that let the outer 
blades’ inward-cutting teeth 
nestle in between, giving an 
adjustment range from \/ 
inch to about 9/« inch for the 
three-blade set. 

Remove the Elite’s center 
blade—which takes just a 
few seconds—and the re- 
maining two blades adjust 
from / inch to 7 inch. If 
you plan to use the set with 
radial and table saws, you 
must first take it apart in or- 
der to reverse rotation. 
—Phil McCafferty 


iw 
1.688 


Working from the top down (left to right): A Japanese com- 
pany saves building costs and makes construction safer for 
workers by completing each level, and then jacking the 
whole structure up to do the one underneath. 


The com- 
pany says 
that it has 
been able to 
cut the time 
required to 
erect a typi- 
cal two-story 1,500-square-foot house 
to just seven days from the 15 days 
normally required. Sekisui is still eval- 
uating the rate of savings, but it says 
it expects to pass on the lower costs to 
home buyers.—Dennis Normile 


PESTS 
ЖАР THE ZAPPERS 


nless you live in Florida, mos- 
‘| ie probably aren’t on your 

mind right now. But just in case 
you re going through the summer gear 
in the garage, here’s some advice: Toss 
the electronic bug zapper. 

Zappers “don’t work at all” against 
mosquitoes, says George Craig Jr., an 
entomologist at Notre Dame Universi- 
ty and past president of the American 
Mosquito Control Association. The 
problem: Unlike other bugs, not all 
mosquitoes are attracted to light, and 
the ones that are veer away when 
they realize the zapper doesn’t smell 
like flesh. A field experiment by one of 
Craig's former students revealed that 
people are bitten just as often in yards 
with zappers as those without. 

While you're out tossing zappers, 
Craig adds, dump gadgets that claim 
to scare off mosquitoes with sound, 
and don’t bother with the geranium 
plants that supposedly contain 
mosquito-repelling genes. Manufac- 
turers of such products “make wild 
claims that aren’t based on anything,” 
the entomologist says. 

So how can you protect yourself, be- 
sides lathering up with DEET (di- 
ethyltoluamide, the active ingredient 
in bug repellents)? There are two op- 
tions, Craig says: Get local govern- 
ment officials to drain mosquito 
breeding grounds or poison the larvae. 

Unfortunately, breeding grounds of- 
ten fall within protected wetlands. 
“Many great things come out of wet- 
lands,” Craig concedes, “but also some 
bad things...like [mosquito-borne] en- 
cephalitis.” This rare syndrome is fa- 
tal between 5 and 50 percent of the 
time.—Robert Langreth 


MATERIALS 
TRIANGLE Joists? 


ith high-quality lumber get- 
W: more scarce, many home 

builders are switching to engi- 
neered framing systems. Most of 
these replace solid wood joists with 
plywood and oriented strand board 
(OSB) made in the shape of a stan- 
dard I-beam. Now a Canadian com- 
pany has introduced a floor-framing 
system that takes an entirely new an- 
gle—a triangle. 

The V-Joist System from Struc- 
tures Monocoques of Montreal is built 
around joists with a triangular cross- 
section. Each V-Joist has three OSB 
panels that are bonded with a fiber- 
glass-reinforced polyester resin. The 
two side panels meet at the bottom in 
a V that’s reinforced with a fiberglass 
rod; a non-slip top panel is bonded to 


First there were rectangular joists, then 
I-shaped beams. Now meet the V-Joist. 


the ends of the V and is slightly wider 
than the distance between them. The 
system also includes special joist 
hangers, laminated girders, and an 
insulated rim joist that looks like a 
box beam filled with rigid foam. 

The big advantage: Because V- 
Joists are stronger and more rigid 
than I-beams, they don't require 
bracing to reduce floor bounce, and 
they can span slightly longer dis- 
tances than I-beams of equivalent 
depth. Further, framers can safely 
walk on V-Joists during installation 
(try that with unsheathed I-joists), 
thereby whittling installation time. 
In fact, company administrator 
Claude Ranger claims that while the 
V-Joist materials cost nearly the 
same as an I-joist system, labor sav- 
ings can total 30 to 35 percent from 
the installed price of the floor 
frame.—Charles Wardell 
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Think of it as an electric 
Swiss army knife. 


The Dremel Moto-Tool® is the most versatile power tool you can 
own. With speeds from 5,000 to 30,000 rpm and more than 150 
available bits, it gives you the power to handle lots of jobs. And 
its extremely compact and easy to handle. Use it to shape plastic, 
grind metal, cut pipes, carve wood, polish silver, sharpen tools, 
etch glass and more. About the only thing it won't do is pull 
the cork from a wine bottle. Look for our book, 175+ USES, in 
specially marked Moto-Tool packages, in stores where power 
tools are sold. Or write for a free copy to: Dremel, Dept. PS, 
PO. Box 1468, Racine, WI 53406-1468. 


DREMEL MOTO OOE 
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JOHN DEERE 


New John Deere 300 Series 
Behind the sleek lines of a new 300 Series Lawn and Garden Tractor, you'll find a reputation 


as solid as its components. A reputation that has made the 300 Series first. First in reliability. 


THE FEATURES [HAT And first in trade-in value for over 10 years.” With 
MAKE IT FIRST, 


NEW NANI features like: (1) A heavy-duty transaxle. (2) Welded 
MAKE IT LAST AND 


LAST AND LAST. steel frame. (3) Liquid-cooled engine.** (4) Cast-iron 


front axle. (5) And a field-proven in-line mower-belt-drive system. To name a few. 
But we didn't stop there. We added even more features to make your job easier: 


(6) Standard cruise control. (7) Power steering.” And (8) two-bedal hydrostatic foot control. 


Call 1-800-503-3373 for more information or the name of the dealer nearest you. 


Ж л отну с RU М S Т т Ж E А D E E Ё E® 


*Based on trade-in value information obtained from the /ntertec® Outdoor Power Equipment Blue Book®. **Standard features only on the 345 Lawn and Garden Tractor. 


So finish first with the lawn and garden tractor that's built to last and last and last. 


ELECTRONICS 


EDITED BY MICHAEL ANTONOFF 


INTERACTIVE TV 
Tuis is A TEST 


he future of television has ar- 
ТГ а few families іп Or- 

lando, Fla., anyway. Time Warn- 
er has switched on its much- 
anticipated interactive TV service for 
a potential audience of 4,000 cable 
subscribers living just north of Dis- 
ney World. As in the Magic Kingdom, 


Services planned for the FSN in- 
clude the ability to point the re- 
mote at the set-top box (above) 
in order to stroll through an ani- 
mated supermarket and even 
pick up items off the shelf. 


separating fantasy from re- 
ality may not be easy. 

The new Full Service 
Network (FSN), as it’s 
called, is the first compre- 
hensive effort to transform 
cable TV from an analog, one-way 
service to a digital, two-way service. 
Technically, FSN crosses this video 
threshold with something old, some- 
thing new, something borrowed, and 
something blue. 

The old part is the existing coaxial 
cable, which is still used to feed TV 
signals into homes. The new ele- 
ment is the high-speed fiber-optic 
strands that beam digitized signals 
to and from neighborhood relay sta- 
tions. The borrowed pieces are 
many, from the AT&T digital switch 
that runs the network to the Silicon 
Graphics chip that runs the set-top 
box. The blue is for the jumbo blue 


directional button on the FSN’s styl- 
ized remote control. 

What’s born of this marriage? So 
far, only movies on demand (with the 
ability to pause, rewind, and forward 
the action), video catalog shopping 
from the likes of Spiegel and the 
Sharper Image, and Atari video 
games. But Time Warner says it 
plans to expand the offerings later 
this year to include news, sports, ed- 
ucation, banking, music, and grocery 
shopping options, to name a few. The 
company is also talking about adding 
video phone service and Internet ac- 
cess for PC users. In the meantime, 
you can watch good ol’ analog ТУ too. 

How soon the rest of the country 
gets FSN—and what it will all cost— 
remains to be seen. The Orlando 
odyssey is a milestone, but also 
merely a test. By most estimates, a 
broad rollout of FSN is at least three 
to five years away.—Chris O’Malley 


TVs. According to C-Cube Mi- 
crosystems in Milpitas, 
Calif., its CL480VCD MPEG 
chip will enable consumer 
electronics manufacturers to 
add video CD capability to 
standard compact disc play- 
ers and disc-based video 
game machines at retail 
prices of less than $100. By 
comparison, the video CD 
cartridge option for Philips 
CD-i (Compact Disc-interac- 
tive) machines is $249. 


\үрЕо CDs 


DECOMPRESSION 
On A CHIP 


single-chip decoder 
ll V could dramatically re- 


duce the cost of audio 
compact disc players that are 
also capable of displaying 
full-motion digital video from 
five-inch discs when such 
players are connected to 


COMMUNICATIONS 


FREQUENT FLYERS Ask: 
Is THe Fax Occupiep? 


York and California, there’s a new 

way to transact business en route: 
Send a fax on the fly. 

Delta and United Airlines recently 
installed public fax machines in more 
than a dozen planes making transcon- 
tinental flights. Developed jointly by 
GTE Airfone and Avtech Corp., the fax 
machines are located in galley spaces 
or closets previously used to store gar- 
ment bags. With the exception of a 
credit-card swipe, the units look like 
standard fax machines. 

After a $1.50 setup charge, the cost 
for faxing from the air is $1.50 per 
minute. The fax travels at 2,400 bits 
per second (slow by land-line stan- 
dards), bringing the average cost per 
page to $4.50. 

Right now, you can only send a fax, 
says GTE spokesperson Laura Littel. 
By the middle of this year, though, pas- 
sengers will be able to receive faxes on 
their laptop computers by plugging in- 
to seatback phones equipped with RJ- 
11 jacks. (Claircom Communications 
already offers this capability on some 
Northwest, Southwest, and Alaska 
Airlines flights. This year it will be of- 
fered on American Airlines.) [See “Air 
Modem: Data At 30,000 Feet,” June 
94, page 47. ] 

Both the GTE/Avtech public fax and 
the in-seat, laptop fax communicate 
by way of digital signals to ground 
stations. The same technology makes 
it possible for users of laptops to re- 
ceive a call from the ground (a note 
onscreen tells them a message has 
been sent). Singapore Airlines was 
the first to offer a public fax system, 
in April 1993, but it uses a satellite 
link that is more expensive than 
ground links.—Dawn Stover 


Г youre commuting between New 


In Japan, JVC has begun 
selling five video CD models 
that incorporate the chip. 
The systems, which list from 
$600 to $4,000, accept а 
variety of software, including 
audio CDs, music and movie 
videos, karaoke titles, and 
photo collections. There are 
no immediate plans to sell 
the players in the United 
States, according to a 
spokesman for JVC Company 
of America. 
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FLECTRONICS 


CELLULAR PHONES 


TUNNEL TALK 


With traffic jammed ahead of me, 

W: pick up my cellular phone, dial 

my buddys number, and press 

send. A few seconds later, the traffic 

still isn't moving, but now I’m happily 
chatting away. 

A normal cellular call, except for one 
thing: I’m some 100 feet under the Hud- 
son River in New York’s Lincoln Tunnel. 

Joining a nationwide trend toward 
underground cel- | 
lular service, 
Cellular One has 
wired the Lin- 
coln Tunnel con- ; 
necting Manhat- == 
tan and New = 
Jersey, and it ex- ^X 
pects to finish 
wiring the Hol- 
land Tunnel (the 
other tunnel to 
New Jersey) for | ¥ 
service any ` 
month now. | 

Other recently 
introduced un- 
derground services include Baltimore's 
Fort McHenry and Harbor Tunnel, the 
Caldecott Tunnel through the hills 
outside Oakland, Calif., and much of 
the Washington, D.C., Metro subway 
system. And Amtrak, for its part, ex- 
pects to have all tunnels on the 
Boston-Washington corridor wired for 
rail-phone service by the end of the 


year. There are no concrete plans for 
the New York or San Francisco sub- 
way systems yet, however. 

Most of the shorter tunnels simply 
rely on normal cellular antennas lo- 
cated at both mouths. For the longer 
Lincoln Tunnel (and the Washington 
Metro) that wasn’t good enough. In 
addition to cell sites at both mouths, 
the Lincoln has heavy-duty cable 
strung through each tube. The cable 
acts as a directional antenna, guiding 
calls out of the tunnel to the cell sites. 
Alternatively, the Washington Metro 
relies on microcell antennas placed 
1,000 feet a- 
part inside 
train tunnels. 

These  ar- 
rangements 
work surpris- 
ingly well, ac- 
cording to our 
informal tests. 
If anything, we 
found the re- 
ception clearer 
in the Lincoln 
Tunnel than 
on the streets 
of Manhattan, 
presumably 
because we were closer to the anten- 
na than we'd normally be and be- 
cause the reflective surface of the 
tube seemed to strengthen the sig- 
nal. Considering how much time 
people waste in the tunnel stalled in 
traffic, the introduction of cellular 
service is welcome news indeed. 
—Robert Langreth 


CHARLES PEALE 


SECRETARY 


away from the office, or your : 
: Lexington, Mass.-based Wild- 
: fire Communications. 


| you miss calls while you're 


cellular phone rings at the 
most inopportune moments, a 


Wildfire personal assistant may : 
: box sits in your company's tele- 
: phone closet, with a T-1 line (a 
: digital phone line that handles 

: 24 standard lines) connecting 

: it to the outside world. A caller 

: hears your electronic personal 

: assistant ask in a most human 

: voice for his or her name and 


be just what the electronic doc- 
tor ordered. 

Wildfire is an integrated 
computer system that neatly 
marries speech recognition 
with advanced, intelligent 
voice mail and other nifty fea- 
tures. It routes calls wherever 


you go, simultaneously juggles : 
: then routes the call to wherev- 
: er you've programmed it or 

: records a message. 


three of your calls, and even 
takes messages from “unim- 
portant" callers while putting 
the important ones through 


: —all without you lugging 
: around equipment. 

"You control when and 

: where you want to be 

: reached," says Joel Mar- 


golese, project manager at 


The Pentium-class Wildfire 


telephone number. Wildfire 


You retrieve messages or re- 
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: turn calls by starting a Wildfire 

: session from any phone. Call 

: your number and say, “It’s me, 
: Wildfire." The system recog- 

: nizes your voice and asks what 
: it can do for you. You tell it to 

: play messages, dial return 

: calls, and even find and chat 

: with coworkers who are con- 

: nected at the same tine— 

: what the company calls the Vir- 
: tual Hallway—all without 

: hanging up the phone or press- 
: ing the keypad. 


If you happen to be talking 


: with someone and get another 
: call, Wildfire answers and whis- 
: pers that caller's name in your 

: ear. It also screens calls. 


The smallest Wildfire system 


| costs $47,000 and can assist 
: up to 24 users.——P J. Skerret 


INTERACTIVE MOVIES 
Cur To THe AUDIENCE 


e flashing joystick indicates the 
і member of the audience with the 
greatest influence,” the computer- 
like voice proclaims in the dark as the 
buttons on my arm-rest begin to flash 
red, yellow, and green. Sitting in a 
small-scale movie theater in the office 
of Interfilm in New York, I can’t re- 
strain a smile. I’m participating in Ride 
for Your Life, the third in a series of in- 
teractive movies. Described by co- 
founders Bob Bejan and Bill Franzblau 
as a cinematic game, the series com- 
bines traditional movie-telling with 
video game-like interaction. 

In 1993 Interfilm retrofitted the- 
aters in Manhattan and California 
with armchair joysticks for its first 
project, /m Your Man. Participants 
could remain for three, 20-minute 
viewings. By pressing one of three 
buttons at crucial moments, the audi- 
ence members voted as a group to 
control the plot direction. 

Several new projects are in the 
works, including an animated film 
and a musical. Mr. Payback, the first 
of two films produced by Sony New 
Technologies 1n association with Inter- 
film, is written and directed by Back to 
the Future writer/producer Bob Gale. 
The film depicts an everyman protago- 
nist and is scheduled to run in 50 the- 
aters nationwide beginning mid- 
February for a $5 admission. 

According to Bejan, Interfilm is not 
looking to replace the traditional movie 
experience, but to create another enter- 
tainment option.—Wendi E. Black 


There's no such thing as "one man, one vote 
when the interactive movie fails to sell out. 


VIRTUAL 
REALITY 


it’s Bic AnD 
it’s 3-D 

I sit down in the auditorium, 
| put on a high-tech visor, and 

peer up— way up—to- 
ward the 80-foot screen. Soon 
the film starts, and a cougar 
the size of an elephant is trot- 
ting out from the screen to- 
ward my face. 

I’m at the new Sony Imax 
3-D theater in Manhattan 
watching the nature film, The 
Last Buffalo. Opened in Nov- 
ember, it’s the first dedicated 
Imax 3-D theater in the United 
States. 

Everything about Imax 3-D is 
gargantuan. The 80- by 100- 
foot screen is the largest in the 
Western Hemisphere. The cam- 
eras Imax used for filming 
weigh several hundred pounds 
each. The reels of film are ten 
times larger than those for ordi- 
nary films. Even the ticket 
prices run a steep 59 for a 35- 
minute nature movie. Imax's 
first 3-D feature film, Wings of 
Desire, will open this spring and 


TAKING A MEETING In 
CYBERSPACE 


T» feet were on the ground, but 
their presence was elsewhere— 
specifically, somewhere between 
Seattle and Tokyo. Recently, four sci- 
entists—two in each city—met in 
computer-generated settings to play 
cooperative games and discuss the fu- 
ture of telepresence, a branch of virtu- 
al reality designed to allow people to 
interact in a remote environment. 


carry a ticket price of $15. 
The visors consist of liquid- 
crystal lenses, one for each 
eye, that help create the 3-D 
illusion [Shutter Glasses,” 
What's New, June '94]. First, 
projectors beam two slightly 
different perspectives of the 
same scene onto the screen 
simultaneously. When you 
look at the screen without 
glasses, you see two not- 
quite-overlapping versions of 
the same image. But when 
you put the glasses on, the 
liquid-crystal lenses flicker 
open and shut quickly, alter- 
nating between the left and 


At Sony's Imax 3-D theater: W 
falo leaps off a rock, members of the audience duck! 


right eyes. At any moment, 
one lens is blacked out. When 
the lenses flicker rapidly 
enough (48 times per second, 
in this case), the brain merges 
the separate images seen by 
each eye into one 3-D image. 
For its feature films, Imax 
plans to use two speakers in 
each visor, one per ear, to cre- 
ate what it dubs 3-D sound; 
the same speakers can also be 
used for simultaneous transla- 
tion into foreign languages. 

À gimmick? Yes, but a 
grand one. Sony plans an 
Imax theater in San Francisco 
next. —h. L. 


Connected by a 5,200-mile fiber-op- 
tic cable under the Pacific Ocean, each 
person wore a head-mounted display 
and viewed the others' digitized faces. 

The four-day linkup, dubbed The 
Green Space Project, was created by 
Thomas Furness, director of the Hu- 
man Interface Technology Lab at the 
University of Washington, and 
Masahiro Kawahata, director of the 
Fujitsu Research Institute in Tokyo. 

The meeting saved airfare, but the 
phone bill reportedly ran about 
$1,200 an hour. Potential applica- 
tions include remote surgery and 
space exploration. 


JOHN B.CARNETT — 


irtual reality has had little pres- 
V in homes, but now Ninten- 

do is taking the plunge with a 
stand-alone system called Virtual 
Boy. The picture isn't rendered in full 
color and there's no head tracker, but 
the battery-powered device does 
draw you into a private 3-D world. 

Virtual Boy is used on a tabletop. 
From a seated position, you press 
your face into a recess to shut out ex- 
ternal light, much like looking 
through a snorkling mask. Red light 
from two strips of LEDs passes 
through magnifiers and bounces off 
mirrors into your eyes to create a 
stereoscopic image. Graphics appear 
to move toward you. Buttons on the 
controller are designed to prevent 
your fingers from slipping off. 

People testing Virtual Boy say the 
in-your-face graphics are compelling, 
especially when using the boxing ti- 
tle, though one tester says the red- 
on-black display can be monotonous. 
A pair of Virtual Boys can be linked 
for two-player action. 

Virtual Boy will be available in 
April for less than $200. Game car- 
tridges for the system will include 
RoboBoxing, a Mario Brothers game, 
and Super Pinball. Prices will range 
between $49 and $69 each. 

Sega, whose head-mounted display 
has not yet materialized (“Living in a 
Virtual World," June '93], is still 
planning to enter the field. Company 
officials say the device probably 
won't ship until 1996 and will sup- 
port Sega's 32-X system and the 
forthcoming Saturn platform. It will 
use LCDs for an adjustable field of 
view, which Sega contends is impor- 
tant to counteract the vertigo some 
people experience with total-immer- 
sion systems. 
The unit will 

have a faster 
‚ tracking sys- 

tem than the 
model previously 


demonstrated. 
—Suzanne Kantra 


Kirshner 


A prototype of the Virtual Boy 3-D display unit 


(on easel) and its controller. 
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[HAPPILY, WE OFFER A TAKE-HOME SIZE] 


Whether it's industrial size or a more personal version, you always get full strength in a GMC Truck. 
Indeed, you'll find the strength of the big Topkick is embodied in the Sierra. Its body panels are made of 
double-galvanized sheet metal. Even its frame has a similar C-channel design to the one used on our 
medium duty trucks. Of course, there's more to Sierra than steely functionality. We've added standard 
four-wheel antilock brakes, along with a driver's-side air bag*on Sierra models below 8600 lbs. GVWR. 
And with Sierra's independent front suspension, you'll get a smooth, comfortable ride on most any road. 
Just slide back into the accommodating new interior, then pity the poor souls bouncing around in lesser 
pickups. All in all, Sierra is everything you'd expect from a company with over 90 years of truck experience. 
So if you're looking for strength, Sierra delivers. Big time. For more information, call 1-800-GMC-TRUCK. 


rm E ©1994 GM Corp. All Rights Reserved. GM, GMC, GMC Truck, Sierra, Topkick, and the GMC Truck 
= S9 „ logo are registered trademarks of General Motors Corporation. Buckle up, America! er 
چ‎ ® | 


Quabty Network *Always wear safety belts. even with air bags. THE STRENGTH OF EXPERIENCE 


MPUTERS 
SOFTWARE 


EDITED BY CHRIS O'MALLEY 


NOTEBOOKS 
CD-ROM On Tur Go 


multimedia PC, that 1s. Several 

companies offer notebook PCs 
that come with speakers and CD- 
ROM drives. You'll have to bring a 
fat wallet, however. 

A handful of these notebooks have 
CD-ROM drives built right into their 
bodies. Panasonic's V41 notebook 
has a lift-up keyboard that reveals a 
CD-ROM drive and space to store an- 
other CD. The system weighs about 
nine pounds and retails for $4,000 
and up 

IBM's ThinkPad 755CD uses a 
tray-style CD-ROM drive that's 
mounted below the keyboard and 
slides open in front, similar to an au- 
dio CD player. The seven-pound unit 
also boasts sophisticated audio and 
video features that push its price 
well over $5,000. This month Toshi- 
ba plans to introduce a notebook PC 
with a similar CD-ROM drive. 


N: you can take it with you—a 


ы im 
raum 
IT cessi fe 


Texas Instruments and Zenith Da- 
ta Systems have taken the outside 
route, at least for now. TI offers a 
separate “docking” unit with a CD- 
ROM drive and speakers that fit un- 
derneath its TravelMate 4000M 
notebooks. ZDS offers a stylish Z- 
Player drive-and-speakers unit that 
connects to its notebooks via the PC 
Card slot.—Jon Pepper 


TI sits its notebook 
J Ү а" 1 apa CD-ROM 
E — | кабыш. 


„While расо = 


tucks the CD = under 


he fine line separating a 
| PDA or “personal commu- 

nicator” from a pocket or- 
ganizer may be getting even 
finer. Sharp's new Zaurus PDA 
is basically a modified version 
of the company's Wizard—but 
with new software, a PC Card 
slot, and an opina modem 
for fax 


and data communications. 

The Zaurus ZR-5000 ($500) 
has a new Sharp-designed 
operating system that more 
easily accommodates commu- 
nications functions. Its PC Card 
slot can hold either Type | or II 
cards, including most wired and 
cellular-capable modems. The 
ZR-5000FX (5600), comes 
with a small 2,400-bit-per-sec- 
ond data-and-fax modem that 
plugs into the side of the unit 
(not the PC Card slot). The 
Zaurus models come with 1MB 
of memory and are powered 
by two AA batteries. Like the 
Wizard units, the Zaurus also 
comes with something many 
. PDAs do not: a keyboard, 

» albeit a tiny one. 
Meanwhile, Apple 
is still perfecting ifs 

Newton. The lat- 
` est edition, the 


MessagePad 120, comes with 
2MB of memory, п brighter 
screen than the 110 model, 
and a Type Il PC Card slot. 
Apple finally offers a modem 
as part of the basic package, 
too, including a 2,400-bps 
data-and-fax modem in the 
$699 bundle. The 120 is also 
available without the modem 
for $599. 

More are on the way. 


Panasonic will soon begin sell- 


ing a PDA similar to Sony's 
MagicLink and Motorola's 
Envoy, which are all based on 
the same software from 
General Magic. BellSouth 
Cellular, meanwhile, has 
reduced the price of its Simon 
from $899 to $599. 


Sharp’s new Zaurus PDA is a 
cautious step up from its 
Wizard organizers. 


keys... 


...and IBM serves its 
discs on a tray. 


Disk STORAGE 
Microscopic MEMORY 


alk about getting small. Re- 
searchers in Japan are working 


on a data-storage device that us- 
es dots so small you may be able to 
put the contents of 6,000 CD-ROMs 
onto a single disk. 

Developed by scientists at Mat- 
sushita, the maker of Panasonic and 
Technics equipment, the technique 
uses the probe of an atomic force mi- 
croscope (AFM) to read the electrical 
resistance of dots as it glides over the 
surface of the recording medium. 
High or low resistance translates into 
the ones and zeros of computer data. 

Because the point of the probe is so 
fine, it will be able to read dots that 
are just ten nanometers in diameter. 
Current CD-ROMs use lasers to read 
pits that are about 780 nanometers 
in diameter. By contrast, a human 
hair is about 75,000 nanometers 
thick. With smaller dots, much more 
data could be packed onto a given 
surface area. 

So far, the technology is only a lab- 
oratory curiosity. Among other chal- 
lenges in developing a practical stor- 
age product, the company would have 
to shrink the size and cost of atomic 
force microscopes. Such microscopes 
currently cost $10,000 or more and 
take up more space than a desktop 
PC. Moreover, the AFM system now 
being developed uses a write-once 
technique that would limit its appeal 
compared to conventional hard 
disks.—Dennis Normile 
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COMPUTERS (S7 SOFTWARE 


CYBER W'oRLD^s FAIR 


he crunch of popcorn underfoot 
and the smell of cotton candy will 
have to wait a while longer, but 
the first on-line World's Fair—com- 
plete with lavish pavilions, a monorail, 
and visitors from every land—will 
open this fall. 
This cyberspace fair will take place 
on the Internet and will exist as a 
multimedia database accessed via mo- 


The first interactive World’s Fair will feature 
on-line pavilions, exhibits, rides, shops, and 
even conversations encased in 3-D software. 


dem and a special CD-ROM disc. The 
exhibits, such as “Travel to Infinity,” in 
which fair-goers can ride rockets to the 
edge of the universe, were built with- 
out bricks or mortar. All are computer- 
made constructs that appear three-di- 
mensional and include sound, 
animation, and video. Visitors will ex- 
perience the fair through “digital ac- 
tors,” animated figures that can ride 
the rides, walk through exhibits, and 
chat with other cyber-visitors. You'll 
be able to navigate through more than 
a dozen areas representing various 
continents, interests, and activities. 
Knowledge Adventure Worlds, a 
multimedia software company, worked 
with theme park designer Landmark 
Entertainment Group to create the 
‘concept. Costs will be defrayed by ad 
sales, corporate sponsorship of pavil- 
ions, and fees charged to visitors. You'll 
also be able to shop on line, maybe 
even for popcorn.—Mark Henricks 
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THin CRTs For PCs 
T: future shape of computer dis- 


plays is almost certainly flat, but. 


they may not be created from the liq- 
uid crystals that make up most of today's 
flat screens. Liquid-crystal-display pan- 
els may be eclipsed by an emerging tech- 
nology known as field-emitter displays. 

Field-emitter displays work some- 
what like the cathode-ray tubes in con- 
ventional computer monitors and televi- 
sions, shooting electrons at colored 
phosphors to create an image on the 
screen. However, rather than illuminate 
the phosphors with a single electron 
gun, a field-emitter display places a 
"flat cathode" chip behind each phos- 
phor, allowing the use of a flat panel in 
lieu of a bulky picture tube. 

The redundancy built into these flat 
cathodes—each has more than 1,000 
tiny electron guns—makes this kind of 
display more forgiving of manufactur- 
ing defects. That gives these “thin 
CRTs” a big advantage over transistor- 
driven LCDs. If too many thin-film 


GALILEO CHARTS 
A New Course 


hat does the future of 
multimedia PCs look 
like? No one knows 


for sure, but our early look at 
Panasonic's new Galileo Medio- 
Explorer provides some clues. 
The Galileo MediaExplorer is 
what Panasonic calls a ^modu- 
lar multimedia display sys- 
tem." Essentially, it's 
a cabinet housing a 
large (17-inch), 
high-resolution color 
monitor with slender 
stereo speakers built into 
the side panels of the display. 
Above and below the screen 
are slots that hold many types 


optical drives. 
There are also connectors 


transistors go bad, LCDs lose picture 
elements (pixels) and the image ends 
up full of holes. This high mortality 
rate makes LCDs expensive and diffi- 
cult to make in larger sizes. 

So far, field-emitter displays are still 
more theory than reality But the Pen- 
tagon is helping an American consortium 
to develop a ten-inch field-emitter dis- 
play, providing a third of the project's 
$67-million budget through the U.S. Flat 
Panel Display Initiative. Several U.S. 
and foreign companies are working on 
field-emitter projects. A group led by Sili- 
con Video Corp. (SVC) of Cupertino, 
Calif., may be a leading horse in the race. 

SVC has several influential partners 
in addition to Uncle Sam. Computer 
heavyweights Hewlett-Packard and 
Compaq are backing the partnership, as 
are screen-component makers. The 
Lawrence Livermore National Laborato- 
ry is also helping to produce the flat 
cathodes. 

Unlike many similar ventures, the 
SVC group is attempting to develop the 
capability to manufacture flat panels as 
well as the technology itself. That was a 
key requirement for U.S. government 
funding.—Mark Fleischmann 


weit 
————— 


of audio, video, and storage for external devices such as о Panasonic's bold new Galileo 
devices. The top slot, called mouse, keyboard, game con- MediaExplorer has everything 
QuickBus, holds one of any troller, camcorder, VCR, and but the computer. 

number of cartridges, including bass booster. 

ones that.add a TV tuner, The only thing not contained expected to cost about 
speaker phone, video camera, in Galileo is the computer $1,000 for the basic unit, 

or cordless headphone inter- itself. Galileo is designed to including the monitor, speak- 
face. The bottom slot, dubbed work with any type of ers, and perhaps a CD-ROM 


QuickBay, holds a variety of 
removable drives, induding CD- 
ROM, PC Card, and magneto- 


Windows PC. Scheduled to be 
available sometime this fall, 
the Galileo MediaExplorer is 


drive. Most QuickBus and 
QuickBay options will cost 
extra, however. 


STORAGE 
Сомво Disc DRIVES 


| used for multimedia software is 
only one type of optical disc drive— 

and a limited one at that, since it can 
read information from discs but not 
write data to them. Panasonic hopes to 
change that with a new CD-ROM drive 
that can also write to optical discs. 

Panasonics drive, called PD Drive, 
serves as both a quadruple-speed CD- 
ROM player and what's known as a 
phase-change rewritable (PCR) optical 
disc system. Traditionally, writable op- 
tical drives have been quite expensive, 
but Panasonic says it will be able to 
keep the cost of the PD Drive relatively 
low (under $1,000 to start) since the 
drive manipulates a standard CD-ROM 
laser to read both CD-ROM and optical 
discs. The PD Drive will be available in 
both external and internal models, and 
will come with one optical disc capable 
of storing 650 megabytes of data. Addi- 
tional discs will cost under $100. 

Panasonic is trying to persuade PC 
makers to use the drive in place of reg- 
ular CD-ROM drives. The company is 
also licensing the technology to other 
drive makers, including NEC, which 
plans to market such drives first in 
Japan.—Suzanne Kantra Kirschner 


T: CD-ROM format now widely 
| 


DESKTOPS 
PowerPC Spur 


MA pple and IBM appear to have 
A the notion of creating a 

common PC design that runs 
the same software. IBM says it isn't 
interested in making Macintosh 
clones, either. 

The two computer giants did agree 
recently to forge a single hardware 
design built around the PowerPC mi- 
croprocessor, which they helped to 
create with Motorola. But IBM and 
Apple could not agree on a single op- 
erating system for the new PowerPC 
"platform," which means systems 
from IBM and Apple would still run 
different software. IBM sells its own 
operating system, called OS/2 Warp, 
for DOS-compatible computers, while 
Apple uses its Mac OS in all of its 
Macintosh models. 

Its not clear whether Apple and 
IBM have the influence to set a new 
standard. Most PC users use Mi- 
crosoft’s MS-DOS or Windows operat- 
ing systems. A new version of the lat- 
ter, dubbed Windows 95, is scheduled 
to be available by summer. 


W If you're stuck with a chain drive opener, you know the 
my answer. Chain drives rely on a noisy, greasy, slack chain 
P with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie® Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie’s reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie's 
exclusive solid-steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every Genie opener meets or exceeds а 
the strict mandates of The Consumer Products Safety Act* and has S 
earned the UL Mark of Safety. SS 

Easy Installation. Follow the step-by-step illustrated 
instructions. We even have a how-to home video and a toll- | 
free HELP hotline. Or you can just call an authorized 
Genie Professional to do the job. 4 


онај Installer, call 1-800- 87. GENIE. 
In Canada, call 1-800-654-3643. 


*Effective January 1, 1993. 


GENIE 
Built ForA Lifetime. 


GXL Series 


©1994, Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 


Soon Canada may rival Russia and 


ША 


BY JON BOWERMASTER 


Hoop RIVER, NORTHWEST TERRITORIES 
he sun is beginning to drop 
and we are only two-thirds of 
the way across Rockinghorse 
Lake. But our party—six 
men, two women, three sleds, 
and 26 sled dogs—is not 
ready to stop. We've been told 
well find a miners' camp at 
the end of the lake, and that means a 
place to thaw. It's been a long day— 
we've covered 40 kilometers of rough 
ice, with dozens of frozen portages. As 
the sun drops, so does the tempera- 
ture, now nearing -30?F. 

We're here for a three-month, 1,500- 
mile skiing and dogsledding excursion. 
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It's our preparation for a bigger expe- 
dition later this year led by veteran 
American polar adventurer Will 
Steger. Scheduled to leave this March, 
the trip will take Steger and five oth- 
ers across the Arctic from Siberia to 
Canada via the North Pole. It's sure to 
be very dangerous, very cold, and very 
demanding. This is our chance to prac- 
tice everything from pitching tents in 
gales to plucking dogs out of broken 
sea ice. 

At seven o'clock we pull into the 
Hood River camp. Tall, rocky cliffs sur- 
round the half-dozen plywood-and-or- 
ange-tarp buildings maintained solely 


for the use of miners. Though we have 
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no reservations, we are invited in to 
thaw frozen toes and faces. Inside the 
main tent are two picnic tables and 
months’ worth of canned food and soda 
pop. A piss bucket stands in one cor- 
ner, aluminum tubs of fresh lake wa- 
ter in another. The stove runs hot, hot, 
hot 24 hours. We introduce ourselves 
to the trio inside: the camp’s manager, 
here for the duration of the winter, 
and a helicopter pilot and his comput- 
er-whiz partner. 

The flier and his companion repre- 
sent the new-age miner: Armed with 
satellite telephones, laptop computers, 
and helicopters full of high-technology 
electronic gear, they'll conduct their 
search from the sky, using geophysical 
instruments to troll for hints of dia- 
monds. Yes, diamonds. As we settle in 
around the stove, the talk turns to a 
topic heard often these days in the 
North—the diamond rush. Many be- 
lieve that beneath these frozen bar- 
rens lies perhaps the richest store of 
diamonds found on the planet. 

In the past three years more than 
200 companies have staked claims to 
potential diamond mines over 75,000 
square miles (an area roughly the size 
of Wisconsin) of the Northwest Ter- 
ritories. This area north of Alberta is 
the site of the biggest mineral rush 
ever in Canada, and the outback is 
alive with new roads, mining camps, 
airstrips, and fuel dumps. Since the 
. initial find in 1991, the biggest min- 
ing companies in the world—from 
Australia, the United States, and 
South Africa—have rushed here car- 
rying tens of millions of dollars in ex- 


MACKENZIE 
RIVER 


DRAWINGS BY TOM WHITE 


The site of the great Arctic diamond rush is a chunk of Canada’s 
Northwest Territories (shown on the maps above), an area some 75,000 
e miles, or about the size of Wisconsin. More than 200 companies 

have staked claims there to potentially rewarding diamond mines. 
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ploratory cash. It's expected that by 
1997 one, maybe two full-blown dia- 
mond mines (worth an estimated $3 
billion each) will be in operation, ri- 
valing the world's largest motherlodes 
in South Africa and Russia. But so far 
there are no mines, just explorations; 


right now, the biggest money-makers 


are the air-charter services and cater- 
ing and construction companies. 


pragging rights for starting this 

rush belong to a burly geologist 

from Kelowna, British Colum- 
bia—Charles Fipke. After searching 
for a decade, he found his first big dia- 
mond cache near Lac de Gras in 1991. 
His company, Dia Met, plucked 81 di- 
amonds from a 56-kilogram (130- 
pound) sample. That brought BHP 
(Broken Hill Properties), a world- 
class Australian mining company, 
running to invest $500 million to ac- 
quire 51 percent of Dia Met and the 
million acres of claims Fipke and 
partners had staked. 

Successful testing of the initial find 
has resulted in a $10 million crash- 
drilling program. BHP/Dia Met has 
built a 112-man camp at Lac de Gras 
to house workers taking bulk samples 
from its two richest finds, from the 
surface and from underground. A 
portable diamond-testing plant has 
been constructed on-site. Southwest 
of Lac de Gras, the company has al- 
ready spent $3 million in Yellowknife 
on truckers, helicopters, construction 
teams, caterers, and small planes. 

A similar crash program is under 
way at DHK Resources/Kennecott’s 
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Tli Kwi Cho site, just north of Mackay 
Lake, between Lac de Gras and 
Yellowknife. Kennecott says it will 
spend $15 million to mine and test a 
5,000-ton sample. A year ago another 
major find was staked at Yamba 
Lake, 180 miles north of Yellowknife 
and 50 miles from Fipke’s initial find. 
At Yamba a consortium of three small 
companies found three kimberlite 
"pipes"—huge, carrot-shaped rock 
structures in which diamonds are 
found. Two of these pipes are being 
tested. The third yielded 191 dia- 
monds from a 300-pound sample. 
Perhaps the biggest news in the 
Territories came with the announce- 
ment in 1993 that De Beers 
Consolidated Mines Ltd., the world's 
largest diamond company and 
founder/controller of the cartel that 
regulates sales of diamonds, had come 
to the North. De Beers itself mines 
about half the world's diamonds; 
through purchasing agreements it 
handles most of the rest. In 1993 it 
boasted record earnings of $4.36 bil- 
lion. Partnered with Canadian mining 
company Monopros, De Beers said it 
would spend as much as $500 million 
to explore, evaluate, and possibly de- 
velop its diamond deposits here. Since 
its founding more than a century ago 
in South Africa, De Beers has survived 
world wars, depression, the end of colo- 
nialism, and other upheavals. The 
company's test in the North is to see if 
it has the patience to put up with tem- 
peratures of -80°F, winds over 100 
mph, thick ice, and frozen ground. 
Despite the presence of the world's 
heavyweights, the original find still 
makes for the best story. Fipke found 
his diamonds the old-fashioned way, 
with mind-numbing detective work, 
tracing and retracing steps, eliminat- 
ing one quadrant after another. In 
19 2 he found yellow, green, and pur- 


[Continued on page 112] 


The first diamonds were found 


thousands of years ago in sand 
and gravel deposits of stream 
beds. The fertile diamond fields 
of South Africa were discovered 
in 1867, when a farmer's child 
found “a pretty pebble” near the 
banks of the Orange River. The 
pebble proved to be a diamond 
worth $2,500. In 1870, dia- 
monds were discovered below 
ground for the first time in pipe- 
shaped bodies, which had once 
filled the throats of some volca- 
noes. They were dubbed 


kimberlite pipes, after Re 


Kimberley, South Africa. 
That discovery led to the 
mines that have made De 
Beers the largest mining 
company in the world. Since 
then the world's biggest dia- 
mond finds have been in 
Australia, Zaire, Botswana, 
Russia... апа now 
Canada. By the late 1980s 
the world's diamond mines 
produced about 90 million 
carats each year. 

Diamonds are the most 
remarkable minerals on 
earth. Crystals made up al- 
most entirely of carbon, they 
were formed in the earth's 
upper mantle, roughly 100 
to 300 miles below the sur- 
face. Most are thought to be 
very old, up to 3.3 billion 
years old, and to be brought 
to the earth's surface by vol- 
canic activity. They are 
found in three types of de- 
posits: alluvial gravels, 
glacial tills, and kimberlite pipes. 
Only in the kimberlite are they 
present in the original rock in 
which they were formed. 

Diamonds originated in de- 
posits of carbon, not unlike that 
used in lead pencils. Lying 
deep underground, squeezed 
by overwhelming pressure from 
above and baked by intense 
heat, this carbon took on differ- 
ent shapes and textures and 
was transmuted into crystalline 
gems—diamonds. For a long 
time this remained an entirely 
mysterious process; men cov- 
eted diamonds but did not 
know where they came from. It 
wasn't until 1813 that English 
scientist Humphry Davy dem- 
onstrated that diamonds are 
made of carbon. 

The stones lay far too deep 


the molten interior forced its 


WATER 


KIMBERLITE 


MATERIAL) 


: which gave its name to kimberlite pipes, 
: This pipe may have originated 300 miles below Earth’s surface. 


: way from the depths to the sur- 
: face. As the fierce mixture of 

: liquid rock and gases pushed 

: upward, it carried with it stones, 
: whose formation was complet- 

: ed by this violent journey. 


Diamonds were driven to the 


: earth's surface by a very unusu- 
: al, super-long volcanic shaft, of- 
: ten called a pipe. While the pipe 
: of a conventional volcano may 

: extend down 50 miles or so, the 
: volcanic pipes that picked up di- 
: amonds along the way had to 

: go much deeper, perhaps as 

: deep as 300 miles. They are 

: cone-shaped and very narrow, 

: in places just yards across. 

: These pipes thrust like sharp 


DIAMONDS ARE FÜREVER 


: to be brought to the face of the 
: earth by folding or cracking of 

: the surface. Several million 

: years ago, some time after the 
: world's diamonds had been 

: created, igneous activity weak- 
: ened the earth's mantle and 


: swords, delivering piles of pre- 
: cious gems by penetrating the 
: tough hide of mother earth. 

: They exploded to the surface; 

: for a typical diamond, the jour- 
: ney through the pipes took just 
: hours. No human has ever 

: seen a diamond eruption. 


ANATOMY OF A DIAMOND PIPE 
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Diamond eruptions were not 


: volcanoes: the liquid rock did 

: not flow over the surface like la- 
: va, but spurted into the air, fell 

: back, and set hard. 


Inexplicably, diamond pipes 


: are found only in the oldest 

: parts of the earth's surface, 

: known as cratons, generally 

: more than 1.5 billion years old. 
: The youngish pipes cut through 
: the cratons, which are often 

: hard granite and very enduring. 


In Canada, where Charles 


7 Fipke made his first discovery in : 
: 1991, the bedrock is very old— 
: 2.5 billion years—and cut by 
: swarms of lava dikes. Evidence 
: suggests the earth had been 


i weakened by previous volcanic 
: action, allowing the explosive 

: intrusion of the thin diamond- 

: bearing pipes. When they were 
: first formed these pipes stood 

: high like small hillocks. Millions 
: of years have weathered them 

: away, carrying diamonds far 

: and wide. Like gold, the stones 
: were often water-borne and 

: would settle as alluvial deposits 
: in river beds. 


While kimberlite pipes al- 


: ways contain diamonds, dis- 
: covery does not always war- 
: rant further exploration. Of the 
: more than 3,000 pipes spread 
: across southern Africa, only 50 
_ i to 60 have ever been totally 
=~ i worked. Even in the richest de- 
| : posits, tons of rock must be 
: mined and crushed to produce 
: one small diamond. The aver- 
: age mine produces roughly 
1 one carat (.007 ounces) of dia- 
i : monds for every 2.7 metric 
: tons of rock mined. 


Diamonds are the hardest 


| i naturally occurring substance, 
~ i and due to savvy marketing and 
14 : tight-fisted control, one of the 

| : most valuable. More than half 
: mined are used for industrial 
: purposes, like shaping hard 
: metals used in making cars, 
: planes, engines, and a variety 
| i of machinery to cut, grind, and 
: bore very hard metal very 
: quickly and accurately. 


Though they usually lack the 


: intense color of rubies or emer- 

: alds, diamonds have always 

: hada special eminence. Their 

: peculiar fascination lies in their 

: absorption and reflection of light. 
: Until recently, the use of dia- 

: monds was purely decorative, 

: nonfunctional. During the nine- 

: teenth century, diamonds as en- 
: gagement rings became de 

: rigueur across Europe and 

: North America. 


Today only a small fraction of 


: all diamonds mined is set in 

i jewels. Most gem diamonds 

: are tinged with yellow; pale 

: blue are the rarest and most 

: sought after. The largest stone 
: ever found was dubbed “The 

: Cullinan.” Picked from the 

: Premier mine of South Africa in 


1905, it weighed 3,016 carats 


: —about 1% pounds. The largest 
: cut diamond in the world came 

: from The Cullinan—the 530- 

: carat "Star of Africa." —J. B. 
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It hardly seems possible. But every 
Dodge Intrepid has a sophisticated 
computer system that’s capable of 


processing two million pieces of | 4 = 

information per second. | ( i | | | i | E It CS 
As many as fifty-five data sensors | dixic pis 

constantly gather information about ә 

Intrepid’s various systems. Ап | | ҮП id ( ӘП do 

ingenious network of up to Seven on- | 


board computers then analyzes and 
shares the data, and almost _ — m= 


instantly makes a 

А 2 gu = - > 
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safety, engine 
performance and passenger comfort. 
It's clever enough to select shift 
points for optimum fuel economy. It can 
turn off interior lights if a door is left 
ajar. And if you choose the available 
automatic temperature control feature, 
a computer will even maintain the 
inside temperature you want. 
Amazing stuff, when you stop 
and think about it. But then, 
Intrepid's computers work so 
quickly and efficiently...you 
probably never will. 


* Standard driver & 
front passenger airbags 


* Available anti-lock brakes 


e ] & traction control 
| () | ead | | | | S | lead e * Available integrated child safety seat 
= A. "P Ж... | 9 * Available speed sensitive steering 

| Ф Ф ө 


* Standard rear seat heat & air ducts 


* Standard air conditioning with available 
automatic temperature control system 


° Standard four-wheel independent suspension 


* Available 3.5L V-6, 24-valve 
overhead cam, 214 hp 


* Available Infinity Spatial Imaging" 
sound system 


* New Customer One Care™ 3-year or 
36,000-mile bumper-to-bumper warranty 
and 3/36 Roadside Assistance. 

See limited warranty & restrictions at dealer. 
Excludes normal maintenance & wear items. 


* For still more information, call 
1-800-4-A-DODGE. 
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Always wear your seat belt. 
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nly the soapcake-sized bumps on the roof of our 


Ford Taurus hint that this is one car in which 


even the most geographically challenged driver 


would have a hard time getting lost. The 


bumps are antennas for receiving signals from 


the Department of Defense's $12 billion con- 


‘stellation of 24 Navstar satellites. Originally 


intended for precise guidance of U.S. military 


‘weapons and troop deployment around the 


world, they are now the foundation of a grow- 
ing assortment of civilian applications of the 
Global Positioning System (GPS). 

— The Navstar GPS provides two services from 
the constellation of 21 satellites (plus three 
spares) in orbit 10,900 miles above Earth: the 
Standard Positioning Service (SPS) for civilian 
use; and the Precise Positioning Service (PPS) 
for the military. 

Each of the satellites broadcasts a timing 
code that is based on a 10.23-MHz reference sig- 
nal generated by an on-board atomic clock. A 
GPS receiver can estimate the distance from its 
location to a satellite by first measuring the de- 
lay between this code and a similar timing code 
generated within the receiver, and then multi- 
plying this by the speed of light. Triangulating 
the distances to three satellites whose locations 
in the sky are known should yield an extremely 
accurate position, provided that their reference 
signals are accurate. To deter military foes and 
terrorists from taking advantage of GPS, a tim- 
ing error is introduced to the signal for SPS: 
Only authorized PPS users (whose systems in- 
corporate cryptographic capabilities) can re- 
ceive the exact reference code that guarantees 
greater accuracy than civilian SPS. 

Satellite-based navigation for land vehicles 
has already caught on in Japan. Taxi and deliv- 
ery truck drivers use digital, CD-ROM maps 
inside their vehicles to navigate Tokyo's maze 
of randomly named and numbered streets. 

Meanwhile, in the United States, the appli- 
cations of the technology are widening. Join- 
ing fleet truck operators who use the system 
to map their routes are travelers who rent 
cars fitted with GPS so they can find their 
way in an unfamiliar area without having to 
unfold a paper map. Now an option on some 
automobiles in certain parts of the country, 
GPS is also increasingly available in the au- 
tomotive aftermarket—from the same deal- 
ers who install fancy car stereos. 

Taking advantage of this heavenly infra- 
structure on a balmy day last fall, we road test- 
ed GPS by traveling from the New York suburb 
of Elmsford to POPULAR SCIENCE's offices in 
midtown Manhattan. Our Taurus is one of 200 
specially equipped vehicles used last year for a 
two-month trial of Project Northstar, a combi- 
nation of GPS and cellular telephone technolo- 
gy (much of it in two hardware modules in the 
car trunk) supported by a consortium of 13 pri- 
vate firms and public institutions. Though the 
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Trip to the city: Road Scholar’s City Streets for Windows boasts individual-city map modules. 
The software can fit on the hard disks of most portable computers with room to spare. 


trial in the New York metropolitan area has already been 
completed (pending a tentative launch in 1995), the control 
center in Elmsford has been reactivated for this test. In the 
driver’s seat is Diane Mahoney, then director of marketing 
for NYNEX Assurance Services, which is one of the partners 


in Project Northstar. In the back seat is Keith 
Hendrick, president of Road Scholar Soft- 
ware, with an IBM Thinkpad portable com- 
puter. He’s running his company’s City 
Streets for Windows mapping software and 
gathering location data with a PCMCIA plug- 
in card (slightly thicker than a credit card)— 
that contains the Marco Polo GPS receiver 
manufactured by Rockwell International. Be- 
side him is Gordon Autry, director of De- 
Lorme Mapping’s advanced product group, 
carrying a Toshiba Portege subnotebook com- 
puter attached to DeLorme's GPS MapKit 
Plus, a slim sketchpad-size combination of 
GPS receiver and CD-ROM drive loaded with 
his firm's MapExpert software. Our сагѕ GPS 
receiver and the two portable computers are 
attached to separate antennas. In the front 
seat, l'm carrying a gadget slightly larger 
than an electric shaver. It’s Trimble Naviga- 
tion’s Scoutmaster GPS, a hand-held land 
navigation and field mapping unit with a self- 
contained antenna. 

This equipment exemplifies the various 
ways GPS satellite data is processed, pack- 
aged, and presented to the public. For exam- 


ple, the Trimble device translates satellite signals into loca- 
tion as latitude, longitude, and elevation or standard map 
coordinates, displayed on a four-line black-and-white LCD 
window. By comparison, the Road Scholar and DeLorme 
mapping programs are more lively. As with Trimble, their 


After numerous tests and limited availability 
їп а few cities, several automotive navigation 
systems using GPS positioning data are 
rolling out nationwide this year. The full con- 
stellation of GPS satellites has been opera- 
tional since late 1993, but it has taken this 
long for completion of digital map databases. 

Best known to date is the product result- 
ing from a collaborative effort by Rockwell 
International, Zexel USA, and Delco Elec- 
tronics—offered as a $2,000 option in 
Oldsmobile Eighty Eight models under the 
` Guidestar system name and as a $3-a-day 
rental addition in Avis cars called the Satel- 
lite Guidance System. Beginning in early 
1996, a next-generation version will be avail- 
able as an aftermarket product by Rockwell 


~ m 


Automotive named the PathMaster. [See 
“From Here to Detroit—and Back."] It fea- 
tures a four-inch color display and a synthe- 
sized voice prompt. 

The Sony Mobile Navigation System, list- 
priced at $2,995, boasts a GPS antenna, 
five-inch color screen, infrared remote con- 
trol for operation of on-screen menu func- 
tions, and a CD-ROM player for map data- 
bases listing restaurants, hotels, enter- 
tainment, and shopping. The discs include 
travel information from Fodor's Travel Publi- 
cations and listings of RV facilities. Users 
can also define and display up to 100 per- 
sonal landmarks on the moving map. Initially 
available through car stereo dealers in Cali- 
fornia and Nevada, the NVX-F160 is being 
introduced with software for other regions 
during 1995. 

While the Sony system provides a "talking 
help" function for learning how to use the 
system, Pioneer Electronics, Kenwood, and 
Panasonic recently brought out systems that 
incorporate audible direction cues. Thus, the 
driver will hear "right turn ahead" without hav- 
ing to glance at the display. Pioneers GPS- 
X77 Navigation System initially offers ver- 
sions for Southern California, Northern 
California, and the Pacific Northwest. CD- 
ROM discs for other regions will be ready lat- 


s Mobile Navigation System and others like 
pa lcs cu pall perki ر‎ ves le 
area's best restaurant. 


er in the year. Available through selected Pi- 
oneer car electronics retailers, the hardware 
lists for $2,700, regional discs $150. 

Kenwood's KNA-V10 even responds to 
drivers’ spoken commands. In combination 
with Kenwood's KDC-8003 car audio CD 
player, the system reads the CD-ROM map 
disc and recorded voice data. Software for 
major cities will be available by late summer, 
according to Kenwood. A second system, 
the GPS-07/LCD-M5, uses a color touch- 
screen that also operates the car audio sys- 
tem and flips into the dashboard when not in 
use. It will be available late this year. 

The Panasonic Car Navigation System al- 
so enables drivers to store five personal 
routes, each up to 30 miles. 

Meanwhile, Delco Electronics is providing 
a low-cost alternative for automotive naviga- 
tion by integrating a GPS receiver into an in- 
dash radio and cassette unit. Priced around 
$900, Telepath 100 includes a two-line digital 
display and arrow heading for directions. 
Destinations can be chosen from a local busi- 
ness directory (including restaurants, gas sta- 
tions, and banks) stored on a plug-in PCM- 
CIA card, by longitude and latitude, or as a 
driver-saved location. Selections are made 
from menu listings by pressing a "Nav Menu" 
button; a "Sort by Distance" button displays 
the business in a specified category that's 
closest to the vehicle's current location. Upon 
arrival at a chosen destination, the system 
produces an auditory alert.—S. D. 


GPS imparts longitude and latitude 
and uses icons (Road Scholar favoring 
a green car, DeLorme a black dot, 
Trimble a bowtie), but their computer 
displays also use color to highlight car 
location and street maps. 

Each of the two software programs 
aims for a different audience. Road 
Scholar’s City Streets for Windows, 
which boasts individual-city map 
modules, and which can fit on the 
hard disks of most portable comput- 
ers with room to spare, might not ap- 
peal to the same customers as De- 
Lorme’s GPS MapKit Plus—a 
CD-ROM-based system which covers 
every street in the United States. 

Unlike most civilian applications of 
GPS, Project Northstar has no visual 
display. “We don’t want to distract the 
driver,” explains Diane Mahoney. In- 
stead, a user calls up the local service 
center on the cellular telephone—at 
the same time automatically relaying 
GPS-derived positioning data to a 
computer map on a Sun workstation. 
At the workstation is a service repre- 
sentative who can give directions, pro- 
vide traffic information, or dispatch 
emergency help. “We have our cellular 
phones set up for hands-free communi- 
cation once the call is placed, so dri- 
vers don’t have to take their eyes off 
the road,” adds Mahoney. 


ust a few miles from our starting 

line at the Elmsford offices of 

NYNEX Assurance Services, we 
stop to compare the performance of our 
four GPS applications. The first time 
the Trimble Scoutmaster is turned on 
(a “cold start”), it requires some 12 
minutes of continuous reception to find 
the satellites above us and gather the 
information needed to compute our po- 
sition. Its window displays the mes- 
sage “Collecting data” and the number 
of satellites from which it has compiled 
signals. Once the receiver has ac- 
quired and translated the signals from 
three satellites (indicated by three 
bowtie-shaped icons), our latitude and 
longitude pop up: The screen reads, 
“GPS Location: N 41° 03. 248° W 73° 
49.359.” Even while we're still parked, 
these numbers change slightly as the 
satellites move in orbit. 

The other three systems we are test- 
ing cut the waiting time for compiling 
position data by storing an “almanac” 
of satellite locations in the sky accord- 
ing to geographical area and time of 


day. In the case of the Road Scholar system, the start-up 
procedure is simple: Click on the satellite-dish GPS icon; 
click again to confirm the city map being used and the local 
time (derived from the portable computer’s internal clock); 
and in 90 seconds a location indicator appears on the map. 
The Road Scholar and DeLorme mapping programs accu- 
rately pinpoint our position, at an entrance to the west of 


. For a week, | lived with 


ИМЕР 


а GPS demonstration 
unit installed in a Jeep 
Grand Cherokee. Virtu- 
ally identical to the unit 
sold by Oldsmobile as 
the Guidestar, it was 
developed by Zexel 
Corp. and manufac- 
tured by Rockwell Inter- 
national. Its capabili- 
ties—finding everything 
from street addresses 
to public institutions 
over an area that 
stretches from Detroit to 
Chicago, and plotting 
the appropriate route to 
get there—seemed like 
massive overkill for my 
daily work habits (which 
involve criss-crossing 


| the metropolitan Detroit area). But from the 


moment the tiny screen lit up and asked for 
input, | was hooked. 

The installation is tidy enough, some- 
thing like a tiny television set mounted just 
ahead of the transmission shift lever. This 
puts it well below your line of sight on the 
road ahead, and a cautionary note warns 
against fixating on the screen and its direc- 
tions rather than on the road. 

Programming your destination is best 
done at a standstill. Simple menus lead 
you to punch in your destination—first city, 
then street, then address. The first tempta- 
tion is to plug in your home address, which 
is what | did—a destination about six miles 
away from the downtown office building 
where | picked up the car. You get a three- 
way choice of exactly how the GPS will 
lead you home: expressway, surface 
streets, or shortest route. 


Selecting "surface streets" in a town 


where the main traffic aorta is an express- 
way was my first mistake, but the system 
quickly found its position and did a route 
mapping in a minute or so. In the interests 
of minimizing distractions, the primary cues 
are synthesized verbal commands. The 
screen on the unit shows only a big arrow 
indicating a turn ahead where appropriate, 
unless you deliberately call up the route 
map to locate exactly where you are. 

At first, the kind, fatherly voice from the 
GPS was impressively authoritative, calling 
out turns and directions with about a half- 


the Saw Mill River Parkway, the road that will lead us to 
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Oldsmobile’s Guidestor GPS to the system de 
veloped by Zexel Corp. and Rockwell. It’s mounted just ahead of 7 
the shift stick, so you're warned to keep your eyes on the road. . 
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block anticipation. The position tracking 
likewise usually worked well, although a 
couple of shallow curves tricked it into 
thinking it was on the service drive— 
whereupon it began nagging me to “return 
to the route" | was already on. It self-cor- 
rected these errors fairly quickly, however. 

What it lacked was street smarts. The 
first logical "shortest route" it calculated 
led me into neighborhoods and down 
streets so bad squad cars run in pairs for 
protection. It also. was blissfully ignorant 
of traffic impediments, especially stop 
signs. It offered to save a half block of 
travel by avoiding a through street and 
heading me down a street with stop signs 
at every intersection. 

Its ability to find a specific address, how- 
ever, was uncanny. At one point, | thought 
it had erred with a “you are here" message 
when the restaurant | was looking for was - 
nowhere in sight. When | got out of the car, 
it turned out | was indeed parked in front of 
the place, which was missing the sign in- 
front. 

One had to be impressed with the detail 
of the mapping in its memory, although at 
one point the screen failed to show the . 
bridge leading to an island park in the mid- - 
die of the Detroit River. Blind faith, a left | 
turn, and the moving arrow magically head- 
ed out over water to connect with solid land | 
on the other side. | 

Directions by the dashboard light can be 
unnerving at times.—Dan McCosh | 


New York City. (This is impressive, since the official specifi- 
cation for civilian use of GPS allows for measurement errors 
as long as a football field.) 

To improve its positioning accuracy, Project Northstar 
supplements GPS satellite signals with a land-based bea- 
con. Such a differential GPS (DGPS) setup should yield er- 
rors in the ten-foot range. After driving down the Saw Mill 


[Continued on page 120] 
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f ooking for a huge summer festival that draws 
^ hundreds of thousands of people together in a 
^ соттоп spiritual quest? Where tightly packed 
crowds are undeterred by sun, rain, or mud? Where 
AP ROC E 7 — everybody wants to get high? 
MES LCD mM NN 4 Forget Woodstock. The annual Experimental Air- 
Аа ЕТА ; ДЕ —_ ‚ craft Association (EAA) convention in Oshkosh, 
| Wisc., overshadows the legendary rock festival by 
almost any measure except media hype. 
W Once each year, the EAA convention transforms 
p Wittmann Regional Airport, a pleasant, out-of-the- 
- way airfield between Milwaukee and Green Bay, into 
Airplane Nation. Row upon row, acre after acre, air- 
planes and flying machines of every imaginable stripe 
are lined up by the thousands along taxiways and across 
wide grassy fields. Venerable Skyhawks, Beechcraft Bo- 
nanzas, and Piper Cubs shelter their owners’ tents un- 
der aluminum or fabric wings. Homebuilt bulletplanes 
crafted in sleek white fiberglass glint in the sun. Am- 
phibians and floatplanes roost on a small lake. 
About 850,000 people grooved on aviation at 
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lg cag ei RBS ther pak year, Amer- 
ican airplane factories turned out almost 18,000 airplanes. 
Most were of the so-called light aircraft variety, two- or four- 


1993, U.S. factories reported their lowest shipment rate 
since World War II—just 516 piston singles. 
Airplane makers blame the slide on expensive product li- : 


revive airplanes for everyman. BY TIMOTHY GAFFNEY 


PUTTING ON THE PRESSURE 


The Lancair IVP (above and 
overleaf) has a pressurized 
carbon-fiber cabin. Instru- 
ments (right) reflect the 
plane’s long-distance, high- 
altitude intentions. 


Nothing represents the 
state of the art in kit air- 
planes as well as Neico Avi- 
ation’s Lancair IVP. It's a 
sleek, advanced-material, 
four-seat aircraft designed 


for serious cross-country 


flight at airliner altitudes. 

It's the first kit plane— 
and one of the first planes 
of any kind—that includes 
a non-metal pressurized 
cabin. While most compos- 
ite kit planes today are 
made of fiberglass, the IVP 
uses lighter, stronger car- 
bon fiber. 

Pulled by a 350-horse- 
power, twin-turbocharged, 
intercooled Teledyne Con- 
tinental engine turning a 
three-bladed propeller, the 
IVP is rated at a top speed 
of 341 mph (297 knots) at 
sea level. Its made to 
cruise at 24,000 feet but 
has an operating ceiling of 
29.000 feet. 

The IVP is the top of the 
Lancair line, but none of the 
Lancairs are slouches. The 
two-seat Lancair 320 
boasts a top speed of 260 
mph, and the unpressurized 


AN 


LANGAIR IVP SPECIFIGATIONS 


Seats: 


Length: 

25 feet 
Height: 

8 feet 
Wingspan: 

30 feet 2 inches 
Wing area: 

98 square feet 
Empty weight: 

2,140 pounds 
Maximum gross 
weight: 

3,200 pounds 


| Engine: 


: Take-off distance: 

4 : 1,200 feet 

: Landing distance: 
1,400 feet 

: Maximum rate of climb: 65 percent power (best 

: al sea level: 

: 3,000 feet per minute : 

: Maximum level speed: : 

: 341 mph (297 knots): (includes 45-minute 

: Stall speed, landing — : 

: configuration: 

: 7A mph (62 knots) 


: Fuel capacity: 

90 gallons total (88 
: gallons usable) 
: Range at 24,000 feet, 


: economy): 
4.5 hours at 282 
knots (324.3 mph) 


: reserve) 

: Estimated price 

: (complete): 

: $66,900 and up 


Teledyne Continental : 
TSIO-550-B; 350-hp : 


@2,700 rpm 


IV holds several National 
Aeronautic Association 
world records for city-to-city 
flights, including 375.2 mph 
from San Francisco to Los 
Angeles. The Lancair ES is 
a fixed-gear version. 
Lancair kits include many 
prebuilt sections that make 
the project look like a giant 
model airplane kit. Even so, 
the company estimates a 
building time of 2,500 hours, 
and many builders say you 
should count on any kit tak- 
ing twice as much time as 
advertised. Like other kits, 
the IVP comes with a quick- 
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build option for the wings; 
the preassembled parts are 
said to cut building time by 
700 hours. This option adds 
$7,900 to the price tag. 
Lancair's prices reflect 
the sophistication of the air- 
craft. They range from 
$20,920 for the 320 to 
$66,900 for the IVP. That 
doesn't include engine, in- 
struments, upholstery, or 
paint. A finished IVP, 
decked out for serious 
cross-country flying with a 
well-stuffed instrument pan- 
el, will range upward of 
$150,000.—T. G. 


JAMES LAWRENCE 


ability lawsuits that cost the industry 
$3 billion over those 15 years. Compa- 
nies say liability claims drained funds 
from research and development while 
driving up insurance rates. They also 
say manufacturers have been discour- 
aged from bringing new planes to mar- 
ket by expensive federal certification 
procedures geared to jetliners. 

The result: Product lines have with- 
ered. Cessna, for one, stopped making 
piston-powered planes in the 1980s be- 
cause of liability costs. America's facto- 
ry-built airplane fleet is now nearly 28 
years old on average. Meanwhile, used 
planes keep getting more expensive 
simply because hardly any new ones 
are being built. 

Ah, but there's something in the 
air. While airplane factories were in 
decline, the kit plane industry was 
taking off. Kit planes, because they 
are owner-built, are not subject to the 
same liability and certification con- 
straints. Leading companies now of- 
fer kit models that vie with factory- 
builts in terms of quality and 
features. Several, encouraged by a 
long-sought breakthrough in the Fed- 
eral Aviation Administration's certi- 
fication procedures, are making the 
leap into factory-built planes. 

And the future for that beleaguered 
market has just brightened, thanks to 
the General Aviation Recovery Act 
signed into law by President Clinton 
last August. The new law limits liabili- 
ty claims to 18 years for makers of 
small propeller planes and to 22 years 
for jets. In fact, when the law went into 
effect, about one half of the U.S. gener- 
al aviation fleet of 180,000 aircraft be- 
came exempt from liability claims. 
Cessna has already announced plans 
to start building small planes again. 

The changes have also inspired 
a revolution in which kit planes are 
reshaping the light aircraft industry. 
Consider: 

* The Small Aircraft Manufacturers 
Association (SAMA) reports that its 
members shipped 2,300 airplane kits 
last year—nearly five times the num- 
ber of U.S. factory-built planes shipped 
in the same period. According to 
SAMA president Paul Fiduccia, 17 of 
the organizations members produce 
airframe kits, but there are well over 
100 kit companies out there, many 
very small. Fiduccia says a 1993 sur- 
vey indicated the overall industry 
shipped about 3,000 kits. 

* Kits now span a broad spectrum of 
performance, from slow and simple ul- 
tralights to the fighter-like BD-10 Per- 
sonal Jet from Bede Jet Corporation 
(see "Faster than a Soundbite"). 

* Model lines have expanded dra- 
matically, offering a bewildering array 
of options. Many offer a choice between 


The Series 5 Vixen from Skystar Aircraft Corp. has 
folding wings for easy storage. 


tailwheel and tricycle landing gear. High-performance mod- 
els come in fixed-gear or retractable configurations. Virtual- 
ly all offer a range of horsepower options. Some popular 
two-seat kits now come in four-seat versions. Redmond, 
Ore.-based Neico Aviation, which made its name among kit- 
builders with its Lancair series of fiberglass two-seaters, 
now offers a four-seat Lancair ES and the ultra-sophisticat- 
ed, pressurized Lancair IVP (see “Putting on the Pressure”). 
Many makers offer “fast-build” options that shave hundreds 
of hours off building time. 

° Several manufacturers of high-performance kits with 
sensitive controls offer new models with a steadier, more 
conventional feel. Express Design’s Series 90 has larger tail 
surfaces than an earlier model for greater directional stabil- 
ity and other benefits. Rand Robinson stretched the length 
of its tiny, fast KR-2 from 14 feet six inches to 16 feet to re- 
duce the KR-2’s twitchiness. 

° To satisfy aircraft owners’ insurance requirements, Ne- 
ico has set up a Lancair IV ground school and flight training 
program with Flightcraft Inc. It even includes time in a sim- 
ulator set up to mimic the 300-plus-mph speedster. 

* Kits are coming closer to offering factory-built quality. 
That's partly a sign of a maturing industry: As business has 
grown, companies have refined their designs and produc- 
tion methods. Skystar, maker of the popular Kitfox lines, 
and others are positioning themselves for the chance to 
jump into the factory-built market. 

* Some have already made the leap. California-based 
Quicksilver Enterprises and Zenair Ltd. of Ontario have 
received U.S. type certificates for designs derived from 
kits. In December, Neico disclosed plans to offer a certi- 


SKYSTAR KITFOX VIXEN SPECIFICATIONS 


Seats: : Maximum gross 
2 : weight: 
Length: : — 1400 pounds 
20.25 feet : Take-off distance: 
Height: : — 230 feet 
7.5 feet : Landing distance: 
Wingspan: : — 240 feet 
32 feet : Maximum rate of 
Wing area: : climb: 
132 square feet 1,200 feet per 
Empty weight: minute : 
725 pounds : Maximum level speed: : 
: 423 mph 


; Cruising speed: 

: 112 mph 

: Engine: 

: Rotax 912 

: Fuel capacity: 

: 26 gallons 

: Range: 

: 618 mile 

: Price (kits only): 
$14,000 


C. О. DENNY 


fied, factory-built version of its Lancair ES. SAMA says 
about half of its kit-producing members are at some point 
in the certification process. Fiduccia says SAMA was cre- 
ated to help kit makers orient their production lines to- 
ward manufactured aircraft. 

In 1953, when the EAA was founded, building an air- 
plane meant buying a set of plans, scrounging up materi- 
als, and fabricating many of the parts. Mainly a pastime 
for hardcore hobbyists, it took sharp skills, resourceful- 
ness, and dedication. 

Over the years, a few companies began offering kits. 
Some pioneered the use of fiberglass-and-epoxy composites 
in place of aluminum or cloth. In exchange for time and 
sweat, these kits offered style, performance, and economy 
that simply weren't available in factory-builts. Pilots who 
didn't necessarily consider themselves handy with tools be- 
gan flirting with the idea of rolling their own airplanes. 

Now the EAA's annual convention and fly-in at Oshkosh 
has become one of general aviation's most important prod- 
uct shows. And the exhibits at the '94 event showed just 
how much the industry has developed. 

Stoddard-Hamilton Aircraft of Arlington, Wash., made its 
name with a two-seat, low-wing, fiberglass design named 
the Glasair. Its latest model, the Glasair III, bores through 
the sky at up to 327 mph with a 300-hp turbocharged Ly- 
coming engine. 
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The Glastar is designed for ease of construction, says Ted 
Setzer, a member of the Glastar design team. The steel cab- 
in cage comes prewelded with attachments already in place 
for wings, engine, landing gear, fuselage shell, and other 
subassemblies. The fuselage shell, reaching from the fire- 
wall to the vertical stabilizer, comes in two premolded 
pieces that fit around the cage. 

“Everything is kind of a bolt-on operation,” Setzer 
says. But he adds that the Glastar still meets the FAA’s 
“51 percent rule"—a requirement that the owner-pilot 
must do at least 51 percent of the construction work 


But Stoddard-Hamilton’s most recent entry is a 180-de- 
gree turn from the Glasair. At Oshkosh the company un- 
veiled its prototype Glastar, a rugged utility plane with fold- 
ing wings and a roomy baggage compartment that can hold 
250 pounds. The Glastar can be equipped with a variety of 
landing gear: tricycle, taildragger, floats, skis, or “tundra 
tires” for rough-surface takeoff and landings. 

Unlike the Glasair, the Glastar doesn’t use fiberglass as 
its primary material. Its wing, horizontal stabilizer, and 
rudder are aluminum, and the cabin has a tubular steel 
frame. Only the fuselage shell is fiberglass. 


EASTER THAN A SOUNDBITE 


gap between company claims 
and demonstrated perfor- 
mance. While Bede told the au- 
dience the company has com- 
pleted its testing program, he 
also said the plane has only 
been flown to Mach .86, not its 
advertised Mach 1.4. He also 
said the plane has only been 
flown at altitudes up to 36,000 
feet because the company 
demonstrator isn't pressurized. 
The pressurization system has 
been tested only on the 
ground, he said. 

Jim Bede is known as a pio- 
neering designer of homebuilt 
aircraft. He's also among the 
most controversial figures in the 
kit airplane world. His first civil- 
ian design, the BD-1, later be- 
came the Grumman Yankee. 
Another, the BD-4, was among 
the first homebuilt designs sold 
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Maximum gross weight: 


4 : Engine: 
2 4.440 pounds 


— | GE CJ-610 or J-85, Pratt бен 
High performance with a price tag Length: i Take-off distance: & Whitney JT-12 as a kit, and people are still 
to match: the BD-10 зні Jet. 28 feet 10 inches +: 850 feet : Usable fuel: building and enjoying BD-4s 25 
Height: Landing distance: : 1,762 pounds years later. 
ا‎ 8 feet 1 inch 1,800 feet : (263 gallons) А 
What was that sleek, twin-tail jet Wingsgais: Maximum rate ofelimb Range at 45,000 feet: But Bede drew the ire of 
pirouetting over the runway at 21 feet 6 inches at sea level: : 1,175 nautical miles many customers with the BD-5 
the 1994 Experimental Aircraft Wing area: 20,000 feet per minute : (1,351 miles)" in the 1970s. The fast little bullet 
Association fly-in at Oshkosh, " xci m feet чарот — : сеня of a plane drew thousands of or- 
Е _ Же, eading edge sweep: 90, р : 1. m ө тише vex 
Wisconsin? An F-15? MiG-29? 28.1 degrees (518 knots) : (1748 miles)" ders, including more than 6,000 
Corp.'s BD-10 Personal Jet for a 0 degrees Mach 1.4 : (complete): fied, factory-built model. Some 
frontline military machine, you'd empty weight: Stall speed, landing — : $500,000 BD-5 kits were sold, but the fac- 
juan: TR der’ 2,410 pounds configuration: : | : 
be forgiven: This homebuilder's 90 mph (78 knots) tory-built planes never material- 


kit was designed to look and act 
like a baby fighter—and turn 
heads at the flight line. 

The two-seat BD-10 has been 
called the ultimate kit airplane. 
The company claims it can climb 
at a dizzying rate of 20,000 feet 
per minute and bore through the 
sound barrier for a top speed of 
Mach 1.4. 

The BD-10's maximum cruise 
speed is biled as Mach .9, or 
595 mph true air speed. It's sup- 
posed to be able to cover 1,351 
miles—1,748 with an auxiliary 
fuel tank—in pressurized com- 
fort at 45,000 feet. The BD-10 al- 
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*Projected, with 45 minute reserve at 10,000 feet 


so carries the ultimate price tag: 
Count on shelling out around a 
half-million dollars by the time 
you get done paying for the air- 
frame kit, oxygen system, instru- 
ments—oh, and a jet engine. 

St. Louis-based Bede Jet 
claims the airplane is designed 
for simplicity and easy han- 
dling. Its flight controls are 
strictly mechanical, avoiding 
hydraulics. 

But the BD-10 definitely isn't 
for first-time builders. "It's a so- 


phisticated airplane, and you'd 
better do everything right,” Jim 
Bede, board chairman, compa- 
ny engineer, and primary de- 
signer, warned an audience at 
Oshkosh. “This is not a toy and 
its not a Cub. It's something 
with a lot of energy in it and you 
have to respect that." 

You'd also better know the 
difference between hard fact 
and hype. As Bede described 
the company's testing program, 
it became clear there's a big 


| ized. In an interview, Bede said 


he invested a lot of money in an 
engine company to develop an 
aft-mounted powerplant for the 
BD-5, but the company went 
bankrupt. He said that left him 
with no engine and a severe 
cash flow problem that finally 
pulled his company under. 

Bede said he "learned a lot of 
things on the BD-5 program,” 
including not becoming depen- 
dent on a single supplier. He 
said Bede Jet has more than 
one source for all key compo- 
nents, especially for the en- 
gines.—T. G. 


ZENAIR GH-2000 SPECIFICATIONS 


Seats: : Maximum gross 


KERR ILLUSTRATION 


2 
Length: 

23 feet 
Height: 

6 feet 10 inches 
Wingspan: 

28 feet 10 inches 
Wing area: 


: weight: 


1,550 pounds 


: Take-off distance: 


1,550 feet 


: Landing distance: 


1,300 feet 


: Maximum rate of 
: climb: 


: Service ceiling: 


12,000 feet 


; Engine: 


Lycoming 0-235 


| Fuel capacity: 


Range: 
: 490 miles 


28 gallons 


Price: 
: Maximum level speed:: ^ $69,900 
: 140 mph : 
: Cruise speed: 
115 mph 


137 square feet 780 feet per minute ; 
Empty weight: 


1,000 pounds 


himself for an airplane to be considered a homebuilt. 

Stoddard-Hamilton also uses the latest aircraft manufac- 
turing technologies to make its parts. For example, subcon- 
tractors use data supplied on floppy disks to punch out wing 
and tail skins on numerically controlled equipment. 

The Glastar prototype recently began its flight tests. 
Stoddard-Hamilton predicts the plane will have short-field 
takeoff performance, a 140-mph cruise speed, and en- 
durance of up to six hours with 34 gallons of fuel. The com- 
pany estimates kits will sell for $19,950 and can be assem- 
bled in less than 1,000 hours. A 125-hp Continental IO-240 
engine or a 100-hp auto-engine conversion using the Subaru 
EA-81 will be available at extra cost. 

Stetzer says the company is "interested" in certifying the 
Glastar for factory production, but adds, *It would be a sig- 
nificant investment." 

The Kitfox, produced by Skystar Aircraft Corp. of Nampa, 
Idaho, is one of the world's most popular lines of kits. (The 
company recently opened a European office in France.) Kit- 
foxes are small, high-wing planes made of steel tubing and 
fabric with side-by-side seating and wings that pivot and 
fold back for trailering and home storage. Most models sport 
a distinctive round cowl with bumps that reflect an early 
plan to use a small radial engine. The engine idea was 
dropped, but customers found the cowling stylish. 

Skystar's newest line, introduced in the spring, is the Kit- 


Sturdy, docile, and inexpensive to ser- 
vice, the FAA-certified Zenair CH-2000 is 
aimed at the flight trainer market. 


fox Series 5. Outwardly similar to earlier Kitfoxes, the Se- 
ries 5 offers a wider cockpit (42.5 inches), greater useful 
load (700 pounds), and more powerful engine (100 hp) than 
earlier models. The manufacturer offers two versions: the 
Kitfox 5 Taildragger and the tricycle-gear Vixen. 

Each version offers a wide range of options, most notably 
quick-change wingtips that give the plane shorter wings for 
a faster cruise speed or longer ones for heavier hauling and 
better short-field performance. Quick-build options include 
a powder-coated frame, which eliminates messy sandblast- 
ing as well as painting, and wings that are largely pre- 
assembled. Skystar says these two options will knock 200 
hours off a 1,000-plus-hour project, but there's a price: 
Theyll add about $2,000 to a project that can range from 
just under $20,000 with a 65-hp, two-stroke Rotax 582 en- 
gine to nearly $30,000 with a four-stroke, 100-hp Rotax 914. 

Edward S. Downs, Skystar's director of business develop- 
ment, says the Series 5 is an attempt to meet market de- 
mand for something closer in size, construction quality, and 
performance to a factory-built plane. "The entire machine 
has been designed to be certified by the FAA or by foreign 


countries," he told an Oshkosh audience. 
$7 very slowly" toward certification and hasn't 

"committed itself to producing factory-built planes. But 
certifying the Series 5 will put the company in position to 
jump into the market, as well as give the kit design a seal 
of approval. 

Zenair Ltd. of Midland, Ontario, has already taken the 
plunge. At Oshkosh, the FAA awarded the company a provi- 
sional type certificate for the CH-2000, a two-seat, low- 
wing, all-metal plane with a precertified, 116-hp Lycoming 
O-235 engine. The CH-2000 was certified under a light-air- 
plane standard formulated by European nations and recent- 
ly adopted by the FAA. 


kystar president Phil Reed said the company has been 


POPULAR SCIENCE MARCH 1995 * 95 


the FAA’s blessing for factory production should increase 
customers’ confidence in the quality of the kits. 

Not all kit makers want to go into factory production, how- 
ever. Darryl Murphy, owner of Murphy Aircraft Manufac- 
turing, Ltd., in Chilliwack, British Columbia, has sold about 
1,000 of his Maverick, Rebel, and Renegade kits over the 

last decade. "We're not certifying our airplanes because I 


c don't believe the market is there," he says. Factory-built, 
he estimates, his high-wing, three-seat, metal Rebel 
would cost $50,000 to $60,000—more than 
twice the cost of a kit and engine. 
But some have reservations about the 
long-term future of kits. While Skystar sens- 
Stoddard-Hamilton's Glastar is es an opportunity in the factory-built mar- 
designed for easy construction. ket, the company is also pursuing certifica- 
tion as a defensive move. Skystar president 
Reed admitted "there is a concern" about 
tting left behind if the market swings back 
GLASTAR SPECIFICATIONS | 2 from kita. " 
кой заил Rans Inc. of Hays, Kan., is опе of the most рго- 
а 3 weight i ADS T lific producers of kit designs. The company sells eight 
Length: : 1,900 pounds : Service ceiling: different kits in a bewildering variety of configurations. But 
: ies feet : it | 18,000 feet Rans president Randy Schlitter sees an advantage in facto- 
еп. : Ol аманаое : Engine: as 1 1 “А с 1 ) 
81 feet | Landing distance: Continental 10-240 ieee wA жар Re ao dl drei obe aprire: t 
Wingspan: : Not available : Fuel capacity: Indi 
35 feet : Maximum rate of : 34 gallons can never be as good as a certified airplane,” he Says. 
Wing area: : climb: | Range: - Schlitter says Rans is about halfway through the certifi- 
ا ا‎ иш par Ег MES | cation process for one of its designs, a high-wing, tandem- 
нати i : x level 3 ие seat puddle-jumper dubbed the 8-7 Courier. “Most people 
y, : speed: : | want to fly, not build,” he says, and admits to an uncertain- 
: 204 mph ty about the future: “There might be a permanent place for 
kit airplanes, [but] I'm not sure about that.” 
Zenair spent three years and more than $1 million get- AVID SPECIFICATIONS 


ting the CH-2000 certified, according to product manager 
Mathieu Heintz. “We feel there’s a really big market in this, 


; dee Seals: : Take-off distance: : Engine: 
and one of the goals of the company is to make the aviation 2 : 140 feet : — Rotax 582 
industry grow," he says. Zenair is aiming squarely at the Length: : Landing distance: : Fuel capacity: 
flight training market, billing the CH-2000 as sturdy, 17.9 feet г eU leet — ; 4 gallons (28 
. | è ‘ l : s Height: : Maximum level 1 optional) 
docile, and inexpensive to service. At a base price of 5:0 feet ез, ا‎ 
$68,000, the plane is also relatively affordable. Wingspan: : 400 mph | 840 miles 
Zenair continues to produce its two most popular kit 29.9 feet | Cruising speed: — ; (standard) 
planes, the low-wing, bubble-canop у ОН-601 Zodiac and the ee feet : Nic rate of : PU dn 
But the company is moving strongly into the factory-built 510 pounds : 4,000 feetper — : instruments) 
arena and has opened a factory in Missouri. Heintz says its Maximum gross — : minute : 
| m RE i d a] ain i weight: : Service ceiling: 
U.S. plant's kit production will help train its work Maan ^ тайкы 


force to build CH-2000s. 


th factory-built industry showing 
Wee: of rebirth and kits exhibiting a 

trend toward no-sweat construction, 
is the heyday of homebuilts passing? The in- 
dustry seems divided on the answer. 

SAMA's Fiduccia says kits will always offer a 
lower-cost path toward ownership of a new air- 
plane. But he believes most people who build kits 
do so for the enjoyment. “An awful lot of the rea- 
son for building kits is to build them,” he says. 

Fiduccia also thinks certification 
may stimulate kit sales: Knowing 
that a plane’s design has received 


pes c 


Air show: The Avid Mark IV reveals its 7 
innards in this demonstration model. lt — 
can be equipped with tricyde or tailwheel we | 
landing gear or floats. ix np 
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TY GREENLEES 


Motion sickness can make life unbearable, but new 
research aimed at preventing nausea in outer space can 


help everyone cope here on earth. 


ons of dizziness live in the 
iar, in a pair of fluid-filled 
в of looping tubes and 
jus seas just in from the 
1. They float in hollows of 


size of kumquats. 


ports that something terrible is 
happening, and it makes its point 
by making you sick: seasick, car- 
sick, air sick, space sick. 

If only those demons could be 
suppressed, everyone—from astro- 


nauts to yachtsmen—would bene- 


re moving, or leaning, or lying down quite sickness beginning to be thoroughly understood. 


sometimes the system gets agitated. It re- Researchers are just now finding out why some people 


BY ROBERT GANNON e PHOTOS BY JOHN B. CARNETT 


“QUACKERY, MISCONCEPTIONS, AND OLD WIVES’ TALES” 


Historically, our understanding of motion 
sickness has been based on bits of truth and 
misconceptions, says psychophysiologist 
Patricia Cowings of Ames Research Center. 
She tests subjects in a nauseogenic chair, 
right, which “would make a rock sick.” 


LS 


HOW TO PREVENT 
MOTION 
SICKNESS 


· Eat something before the 
trip. But not a lot—just 
enough to keep your stom 
ach active. Have something 
light—fruit juice and toast, for 
example—and take along 
crackers for munching. 

e If you are already nause- 
ated, though, don't eat at all. 
* Plan ahead. Select the 
least bouncy spot (the front 
seat of a car, the midsection 

or rear of a ship, where the 
axes of yaw, pitch, and roll 
intersect). 

e Try medications. They're 
excellent for some people 
and worthless for others, but 
you won't know until you've 
tried them. The best advice 
Is to consult your doctor; he 
may recommend a dime- 
size, medicated adhesive 
patch worn behind the ear, 
ordinarily good for three 
days. 

* Don't drink alcohol. It 
doesn't help, no matter what 
folklore says. Don't depart 
with a hangover either. 

« Look at the horizon. Re- 
member that the cause of 
motion sickness is sensory 
confusion, so you don't want 
to read in a bouncing com- 
muter plane, where your 
eyes are looking at a stable 
book while your inner ear IS 
jggling. Put down the book 
and look at the scenery, so 
that the vestibular stimulation 
makes sense. 

* If you have а carsick child 


personally experienced both space 
sickness and seasickness, and he 
insists they're two different kinds 
of animal. For one thing, he says, 
space sickness rarely incapaci- 
tates. “It’s a major annoyance,” he 
says, ^but you can still work. On 
the other hand, someone who 1s 
truly seasick would welcome 
death." 

Further, he says, the symptoms 
aren't quite the same: In seasick- 
ness they're fairly predictable, but 
in space you can't rely on a symp- 


get sick and others don't. They're also learning what to do 
about those who do. 

The problem, of course, is not new. It laid low Napoleon, 
sent Charles Darwin to the Beagle's rail, made camel riding 
miserable for Lawrence of Arabia. “But our understanding 
of it historically," says psychophysiologist Patricia Cowings 
of NASA's Ames Research Center in Mountain View, Calif., 
^has been built from bits of truth, anecdotes, quackery, mis- 
conceptions, and old wives' tales." 


rated in 1973 when five out of nine Skylab crew 
members complained of being nauseated. The trou- 
ble seemed to belong to the same family as seasickness. But 


M: research into motion-caused blahs was invigo- 


it looked somehow more complicated, and so researchers be- 
gan to search for causes unique to microgravity. 

Today, almost everyone believes that space sickness 1s 
simply a subset of general motion sickness, that it shares a 
basic mechanism with seasickness, carsickness, camel sick- 
ness, and even what's called simulator sickness, the symp- 
toms experienced by pilots in simulators (and those watch- 


ing Cinerama)—because the illness can be caused either by 
motion or the perception of motion. 

Yet for some astronauts it's not the same. Astronaut Bill 
Thornton, an M.D. who specializes in motion sickness, has 
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tom sequence, For instance, sea- 
sickness often includes sweating and pallor—symptoms 
rarely seen in space. And vomiting in microgravity isn't al- 
ways preceded by nausea. “I remember on one of my flights 
I was expecting to be sick, and so I was well prepared—a 
half-dozen bags floating right in front of me, ready. But sud- 
denly I threw up, no warning at all, too late to catch the 
vomit. Now that's annoying." 

Nevertheless, Thornton and other specialists believe the 
basic mechanism of all motion sickness must be the same. 
It's based on a sensory mismatch. 


— 3 


Here's the idea: We humans keep our balance and ori- 
ent ourselves with a variety of sensory inputs—the eyes, 
of course, and the inner ear's vestibular system. But also 


the proprioceptive (pressure-sensor) system. And the in- 
ternal muscular kinesthetic system. And the binaural, 
sound-locating system. And even temperature-sensing or- 
gans of the skin (announcing the 
direction of wind and sun). Over- 
laying it all is a lifetime's worth 


ing!" Then someone floats by upside down, and your inner 
ear wins the argument. 

To nail down just what the body is going through, scien- 
tists are subjecting volunteers to all manner of devices de- 
signed to give them the thrill of motion sickness. 

Typical is an experiment found on the fifth floor of a 
building on the Penn State campus. There, in a windowless 
room hardly larger than a coal bin, a crude frame of un- 
painted two-by-fours supports a dangling aluminum drum 


sitting in the back seat and he 
is unable to see over the rear 
of the front seat, buckle him 
into a front seat so he can 
see out the front windows. 

* |f you're on a boat, place 
yourself where you have a 
Droad view of the horizon, so 
it will stretch throughout your 
peripheral vision. Don't hang 
on, but engage in “postural 
anticipation”: Sit or stand up- 
right, over your hips, using 
your legs or your torso to 
keep upright and centered as 
the boat moves. 

‚ If you think you may feel 
sick, eat on deck. Seasick- 
ness is the bane of the cook 
and the navigator, who must 
be below decks with the food, 
or concentrating on stable- 
looking maps and dials, 

• Some astronauts find re- 
lief by wedging themselves 
into crevices. You could try 
the same thing in a ship 
berth. Squeeze yourself in 
with pillows, duffel bags, and 
sailbags. 

* If you're in the back seat 
of a car, ask to stop so you 
can walk around, then trade 
places with a front-seat 
passenger. 

* Try to adapt for the next 
time. Even those people 
highly sensitive to motion 
sickness can usually learn to 
travel. If sailboats are your 
problem, go sailing again 
quickly. Old sailors become 
sick more rarely than new. 

* If you are a chronic mo- 
tion-sickness sufferer, psy- 
chophysiologist Patricia Cow- 
ings suggests biofeedback 
training.—H. G. 


with an open bottom. If you bend down and slip up inside 
the drum, you'll probably get sick. 

The drum belongs to psychophysiologist Robert Stern, a 
tall, courtly, balding man with eyes that often show sur- 
prise even as he speaks. He is an expert on nausea. It fasci- 
nates him, he says, because “it has a large psychological 
component and a large physiological component—sort of 
like pain—and you can't point exactly to it. Physicians 
haven't been trained in how to study it, and neither have 
psychologists. And zillions of people suffer because it falls 
between the cracks." 

One of the ways Stern studies nausea is through electri- 
cal recordings of stomach activity. They're called electrogas- 
trograms, or EGGs. Early in his work he realized that there 
was a relationship between stomach activity and motion 
sickness, but he had trouble pinpointing the connection, 
even had trouble finding nausea sufferers to test. “I was try- 
ing to determine what the hell was happening in the stom- 


of experience. ^No wonder we're 
having trouble making it sim- 
ple,” says Thornton. “We're try- 
ing to understand the brain, the 
most complicated thing in the 
universe." 

In motion sickness of any kind, 
input from the senses just doesn't 
add up. The eyes look around the 
cabin of a sailboat and report 
that everything is OK. But the 
vestibular system disagrees: 
“You're rocking,” it says. 

The cabin of a space shuttle is 
even worse. It may look the 
same as it did on earth, but your 
inner ear is silently screaming, 
"Something terrible is happen- 


Robert Stern of Penn State 
explores the relation be- 
tween stomach activity and 
motion sickness. He monitors 
a subject’s gastric signals as 
the subject sits inside a spin- 
ning drum that induces visual 
disorientation. As the subject 
becomes nauseated, the sig- 
nals speed up. 


“WE COULD TELL WHO WAS NAUSEATED, NO MATTER WHAT” 
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WHICH WAY IS UP? THE INNER EAR KNOWS 


` CALCITE CRYSTALS 


LAURA DUPREY - 


Its like a ballet: Tiny stones of calcite crystals sway, dancing in synchronous rhythm, un- 
=< dulating in a sea of gelatin. Each shift tickles the tips of a carpet of hair cells, and they too 
sway in synchronized harmony. 
` The whole landscape—the ear's otolith organs—lies an inch and a quarter straight in 
х from your ear lobes, and they sway whenever you move. Sit still and the carpet rests qui- 
ену, registering only the gentle tug of gravity, telling you which way is down. But tilt your 
head, and the crystals dance, bending the hair cells and notifying the cerebellum, which 
registers the gravity shift. 
Working in concert with the otolith organs are the two sets of semicircular canals—three 
‚ warped, fluid-filled loops, each on a different plane. They respond to rotation. Look to the 
. left, for instance, and fluid swirls in the horizontal tubes, in opposite directions in each ear. 
— At the end of the left tube, pressure builds, and the information speeds to the brain while 
the right horizontal canal signals the opposite. The brain notes the difference and calcu- 
| -lates the new direction you're facing. 
` Acting as backup are virtually every other sensory system—the eyes, of course, but al- 
so motion sensors in the muscles, pressure sensors in the tendons, temperature sensors 


you scrunch into the drum while 
Stern slips a stool underneath you. As 
the drum stays motionless, you place 
your chin on a wooden rest. Techni- 
cians in the next room, monitoring a 
strip-chart recorder spewing EGG 
tracings, establish a base line, while 
you contemplate your surroundings 
and stew for four minutes, worrying 
about how you'll react. 

You study the inside of the drum— 
white with black stripes each an inch 
and a quarter wide. Air blows at you 
through a clothes-dryer tube, for soon 
youll be perspiring. A tiny Sony TV 
camera the size of a folding ruler 
points up at your chin. A spotlight 
pours an oval of light onto the drum in 
front of you. 

Slowly the drum begins to turn, and 
suddenly you feel dizzy, very uncom- 
fortable, even fearful. You want to 
hold on to something, but with a 
strain, you settle yourself, and the fear 
abates. Your eyes flick back and forth 
as you focus on the lines marching by, 
the drum now turning at ten rpm. You 
may relieve the eye flicks by focusing 
on the horizon while imagining the 
stripes to be phone poles whizzing 
past. But your mind can’t hold it. 

Suddenly the drum stops, but you 
seem to keep turning. That's an illu- 
sion called vection. You know that 
youre still seated on the motionless 
stool, chin firmly on that rest, and you 
mentally try to stop the drum—but 
you can't, not for long. Nobody can, 
and you swing off again. Soon, if you're 
like most subjects, your stomach be- 
gins to feel odd. 


> in the skin. 


And overlaying it all is a lifetime of experience telling you what to expect: Move in this di- 


|. rection at this speed and you'll arrive there—now. 
Much of which is invalidated in a rolling ship cabin.—H. С. 


achs of the chemotherapy patient, the pregnant woman, the 
diabetic." But it was hard to get nauseated people to come 
into his lab. “And when they did, they'd say, ‘I feel slightly 
nauseated,’ or ‘very nauseated,’ but I couldn't quantify it.” 

One afternoon, a colleague who was an expert in visual 
perception mentioned a study that he had been running in- 
volving an optokinetic drum that was designed to produce 
visual disorientation. If some subjects were left in the drum 
too long, they would feel sick, the colleague noted. 

Stern suggested a collaborative project that would test a 
few students in the drum while measuring their stomach 
rhythms. “Lo and behold,” he says, “we found a very impor- 
tant difference in the patterns of stomach activity of those 
who were sick and those who weren't. We had a physiologi- 
cal marker; we could tell who was nauseated, no matter 
what they said.” Since then, he’s tested more than a thou- 
sand subjects in the drum, accumulating data on people 
chronically nauseated, on those never nauseated, and on as- 
tronauts, sometimes yes, sometimes no. 

Now he’s perfected the routine. If you were a subject, it 
typically would go like this: With three dangling wires stuck 
to your stomach (freshly shaved for good electrical contact), 
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You try not to think about throwing 
up. You certainly don’t want to follow 
the lead of one subject, who remem- 
bered Stern saying that some people 
get sick so fast there’s no time to turn 
the drum off. As the subject peered 
more closely at the stripes, she noticed 
translucent little dots spattered on the drum. Then she 
imagined she smelled something sour. And then she began 
feeling extremely queasy. 

Subjects are instructed to tell Stern to stop the test when 
vomiting seems to be approaching. But he will already know 
it. The stomach-rhythm tracings tell him. That’s the beauty 
of what he and his Hershey Medical Center colleague Ken- 
neth Koch have discovered: When someone is experiencing 
nausea, the normal-stomach electrical signals—noted in the 
EGGs—speed up. 

A happy stomach produces an electrical wave of three cy- 
cles per minute, day and night, whether or not it’s full of food. 
(Empty, the activity is simply electrical; full, the signal shows 
contractions.) But when a person experiences nausea, the 
constant, three-cpm rhythm increases to an erratic pattern 
two or three times that speed. "That's tachygastria," says 
Stern “and it always happens, whether the nausea is caused 
by our drum, diabetes, chemotherapy, or a rolling sea." 

The signals become so dysrhythmic the stomach simply 
stops working. Astronaut Thornton points out that ordinari- 
ly, with a stethoscope, you can hear your stomach working. 
^But when you're space sick, it shuts down. Silent." 


Tachygastria happens under stress as well. “You dont 
have time to digest your food when a saber-toothed cat is 
chasing you," Stern points out. "That's one reason people 
experience indigestion: When they're stressed, the food 
can't leave the stomach." 

If the stomach could only be held to that three cpm, Stern 
says, motion sickness perhaps could be avoided—in a pitch- 
ing boat or in outer space. 


n the other side of the country, Patricia Cowings at 
es Research Center is verifying some of Stern's find- 


ings while disputing others. Over the past two decades, 
she has developed a fascinating but controversial program 
involving biofeedback. Cowings believes that with enough 
time she can teach virtually anyone to use techniques to con- 
trol up to 20 body functions—including stomach rum- 
blings—so well that all motion sickness is suppressed, symp- 
tom by symptom, from sweating to skin conduction. 

If your particular motion-sickness syndrome begins with 
headache, pallor, and nausea, for instance, Cowings trains 
you to hold them in check using the same kind of techniques 
employed for centuries by yogi masters. But she shortcuts 
the study period from the traditional years to days. 

Cowings' setup is similar to Stern's, but instead of the 


surroundings moving, the chair does. "Using this nau- 
seogenic chair is the easiest, cheapest, and surest way of 
making somebody sick,” she says. “It will make a rock sick if 
it has a functioning vestibular system." Of the hundreds, 
perhaps thousands, of subjects she's spun, only five failed to 
get sick—and every one of those five had physical problems. 
“I had them all tested clinically. They had nonfunctioning 
vestibular systems." 

The chair sits in the center of a 12-foot-square isolation 
chamber built into a larger laboratory, with foot-thick walls 
baffled to shield a subject from distracting noise. The subject 
is blindfolded (more provocative, says Cowings), and a wall- 
mounted video camera feeds a view of him or her to an assis- 
tant in the laboratory next door. Cowings has a switch ready 
to stop the chair in the event of some unnamed emergency. 

Also feeding to the laboratory are signals that go to com- 
puters, strip-chart recorders, and a bank of meters and mon- 
itors. A similar bank stretches before the subject. The equip- 
ment displays body functions such as heart rate, respiration, 
blood pressure, and skin resistance (a measure of anxiety)— 
though during the first runs the subject doesn't see them. 

The first run is at six rpm. Periodically, a synthesized 
voice instructs the subject to tilt his head forward, back, to 


[Continued on page 115] 


"IN OPAGE, THE INNER EAR 15 WILDLY CONFUSED” 


Debra Harm, a re- 
searcher at Johnson 
Space Center, trains 
astronauts to adjust 
more quickly to mi- 
crogravity with this 
tilting Pre-Flight 
Adaptation Unit de- 
signed to overcome 
messages from the 
inner ear. 
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Family haulers with a measure of grace. Clockwise, from top: V6 Honda Accord LX, 
Ford Contour SE, Mazda 626 LX, Chrysler Cirrus LXi, and Hyundai Sonata GL. 
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Comfort, advanced electronics, and technological sophistication 
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S | riving the new genera- 
S uci c tion of compact sedans is 
Е | like meeting up with ап 


аек У | old high school buddy 
a who made it big in invest- 


| ment banking. You still 
| recognize him, but he’s in 
| adifferent league now. 
Compact cars, long es- 
tablished as basic trans- 
| portation on the cheap, 
| have taken a decidedly 
upscale turn. Nowhere is 
this trend more evident 
than in the new Ford 
Contour/Mercury Mys- 
| tique and the Chrysler 
| Cirrus, replacements for 
y the old Ford Tempo and 
е < the Chrysler K-cars. Un- 
like the vehicles they supersede, the 
Contour and Cirrus are fully equipped 


us — 
P- — 


Ford Contour SE 


ШЕ: NS -— Mainstream cars with most of the trap- 

ИТАП Сігиѕ Хі Pings of affluence, including high-tech 

жакши ы engines, sophisticated suspensions, 
EU mmt and a full load of electronics. 

| Но П 0 а Ассо rd LX There is something to be gained 

жешсе from once-basic compacts becoming so- 


Hyu ndai Sonata GL phisticated cars with useful new tech- 
mH nology. But something also has been 
lost, namely mechanical simplicity and 
Mazda 026 LX low cost. Is it a worthy trade-off? The 
| question was on our minds when we 
gathered five of the latest compact 
BY sedans, each powered by an optional 
_ V6, for scrutiny at the test track and 
DAN on the road: Ford's Contour SE, the 
Chrysler Cirrus LXi, the Honda Accord 
McCOSH LX, the Mazda 626 LX, and the new 
Hyundai Sonata GL. 

The most technically ambitious of 
the group is the Ford Contour—the 
forerunner of a new, so-called world 
car program. Car buyers’ tastes are 
becoming increasingly similar world- 
wide, prompting Ford to combine its 
European and American programs to 
eliminate duplication of effort. As the 
first product from Ford’s new world or- 
der, the Contour and its sibling, the 
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give the latest generation of compact sedans a whole new attitude. 
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Mercury Mystique, trace their roots to 
the sophisticated, high-performance 
Mondeo sedan introduced last year in 
Europe. 

Development of a single, shared 
platform for the Contour, Mystique, 
and Mondeo was led by Ford of Eu- 
rope, with Ford’s North American arm 
responsible for styling and minor sus- 
pension changes for the U.S. market. 
Development of the three models 
turned out to be the most comprehen- 
sive single new-car introduction in re- 
cent automotive history. Virtually 
every element was redesigned, includ- 
ing three body styles, two new engines, 
two new transaxles, and major subsys- 
tems such as steering gear, brakes, 
and climate control. 

Ford’s future generation of vehicles 
will be based on the new components 
and will be powered by “modular” en- 
gines that debuted as 4.6-liter, four- 
cam V8s. The Contour offers two en- 
gines based on modular engineering: a 
lightweight, cast-iron, 125-horsepower 
two-liter DOHC 16-valve four-cylinder, 
and an all-aluminum, 24-valve 2.5- 
liter V6. The transmissions include a 
five-speed manual and four-speed elec- 
tronically controlled automatic. 

The Contour projects the stance and 
attitude of a sports sedan—a first im- 
pression that grows stronger with 
more seat time. It’s a rigid, taut car of 
moderate weight (3,120 pounds), with 
a rear suspension composed of fully in- 
dependent upper and lower A-arms. 
The suspension is designed to yield 
under cornering pressure to provide a 
kind of passive rear steering. 

The Contour’s engine and front sus- 
pension are mounted on an isolated 
subframe to reduce unwanted vibra- 
tion. Front suspension is MacPherson 
strut, differing slightly from the Mon- 
deo with geometry tuned to soften im- 
pact shocks. Our test car was 
equipped with the tighter springs, 
firmer shocks, and thicker rear an- 
tiroll bar that comes with the SE 
sports suspension package, which also 
includes aggressive, 15-inch, 
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205/60R15 tires that produce quick, 
direct steering response. 

The chassis works particularly well 
with the new Duratec V6 that pro- 
duces 170 hp at 6,200 rpm, and 165 
foot-pounds of torque at 4,200 rpm. It’s 
one of the first engines in this size 
range to be warranted for 100,000 
miles; only routine oil and filter 
changes are needed. This is no small 
achievement, though it should be more 
common by 1996, when a new 100,000- 
mile durability requirement for federal 
emission standards kicks in. 

The V6 block uses a casting process 
developed by Ford to make it especially 
rigid. In the interest of smoothness, 
the lower crankshaft bearings are sup- 
ported by a one-piece “girdle,” and the 
aluminum oil pan also contributes to 
the engine’s overall structural 
strength. In our test car, the Duratec 
V6 was mated to the all-new four- 
speed automatic transmission. It is the 
first Ford automatic gearbox designed 
around electronic controls. 

The Contour joins the growing num- 
ber of cars offering all-speed traction 
control that actuates the brake on the 
spinning wheel while cutting back on 
engine power. Our ABS-equipped Con- 
tour with optional four-wheel disc 
brakes displayed impressive stopping 
power. 

The Contour placed at the top or at 
least tied for best ranking in each of 
our test categories covering handling; 
it ranked second best in acceleration 
behind the V6 Honda Accord—a near 
clean sweep that reflects its high-per- 
formance mission. The SE sport sus- 
pension package produces these re- 
sults at some cost in ride comfort, 
however. The base suspension im- 
proves the ride substantially with only 
a small loss of steering response. 

The interior is a sculptured, integrat- 
ed design with good ergonomics and 
supportive seats for medium-size pas- 
sengers. Instrumentation is clear, func- 
tional, and visible, and the air condi- 
tioning unit incorporates an air 
filtration system that removes interior 
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MAZDA 626 LX 45.8 
MPH 


Trunk space and configuration under- 
score the multipurpose mission of 
new compact sedans. Opposite page, 
top: The Mazda 626 LX features a 
60/40 folding rear seat that ex- 
ponds the utility of its respectable 
13.8-cubic-foot trunk. A 13.0-cubic- 
foot trunk in the Honda LX gets a 
boost from a full fold-down rear seat 
that gives access to ће car's 194.7- 
cubic-foot interior. The Hyundai 
Sonata (this page, top), sports 13.2 
cubic feet of trunk space, but the rear 


seat folds 60/40 to increase its co- ' Б 


. pacity. The Ford Contour’s 13.9-cu- 
bic-foot trunk expands with a 60/40 
folding rear seat. A cavernous 15.7- 
foot trunk marks the Chrysler Cirrus 
LXi as the most spacious of the lot, 
with a fully folding rear seat for 
pass-through items. 


dust. It’s the first low-cost, interior fil- 
tration system on the market that fil- 
ters micron-sized particles from the air. 
The rear seating is less comfortable 
than the front. Smallish door open- 
ings and an intruding arm rest limit 
the usable rear seat space, which is 
smallest in the group to begin with. A 
split fold-down rear seat turns the 
rear into a sizable cargo area, enhanc- 
ing the Contour’s functionality. The 
Contour thus ends up as a far more 
specialized car than most compact 
sedans—offering refined, impressive 
performance in a tight package. 


e new Chrysler Cirrus takes a 
different approach, starting with a 
relatively long, 108-inch wheel- 
base and interior volume that actually 
puts it in the intermediate rather 
than compact category. It’s the second 
in a line of Chrysler’s so-called cab-for- 
ward designs, which are supposed to 
gain additional passenger room by 
pushing the cabin forward and short- 
ening the hood. In fact, the Cirrus dis- 
plays considerable front overhang, 
partly due to the forward-thrusting 
grille that establishes a strong visual 
identity for the car. 


" qty 


The high rear end that creates a 
rakish stance adds rear seat head- 
room and smooths the airflow over 
the car’s skin. With a stretched 
wheelbase, the Cirrus’s rear seat is 
downright roomy, and shoulder room 
is expansive. There are twin air bags, 
a fold-down rear seat, and an option- 
al built-in child seat, underscoring 
the family-hauler mission of this 
package. 

The Cirrus V6 produces 164 hp at 
5,900 rpm and 163 foot-pounds of 
torque at 4,350 rpm—slightly less 
power, but about the same torque at 
a higher rpm than the Contour. The 
car is only slightly heavier than the 
Contour, and a few tenths of a second 
slower in the zero-to-60-mph dash. 
Chrysler buys the cast-iron, 2.5-liter 
powerplant from Mitsubishi and 
matches it to a four-speed electroni- 
cally controlled transaxle. Because of 
the tight fit of the engine in its com- 
partment, the battery is located in- 
side the left front wheel well. 

The Cirrus suspension uses full up- 
per- and lower-A-arms front and rear, 
rather than the more popular 
MacPherson struts, for positive road- 
holding control. The LXi version has 


ЛЕ 819 
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stiffer springs and shocks, which 
makes the car grumble over road im- 
perfections, but results in quicker 
steering. As in the Contour, this is not 
necessarily a good trade-off, since the 
base version is predictable and lively 
and has a more compliant ride. 
Chrysler tilted the ride/handling equa- 
tion in favor of ride, fine-tuning the 
suspension to produce near-neutral 
steering while cornering. On the down- 
side, the Cirrus’s variable-ratio power 
steering sometimes becomes vague 
while it adjusts itself during high- 
speed maneuvers. Brakes are disc 
front and drum rear. 

What is most impressive about the 
Cirrus is its apparent roominess. This 
is partly psychological; the feeling of 
roominess is the result of careful de- 
sign work that adds air space for the 
upper body and legs—particularly in 
the rear seat. But measurements show 
that the Cirrus has a smaller passen- 
ger compartment than both the 
Hyundai and Mazda. In many ways, 
the Cirrus restates, rather than re- 
places, Chrysler’s K-cars, and the im- 
provement commands a considerable 
escalation in price—fully equipped, the 
Cirrus registers just shy of $20,000. 
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Both of these American efforts are 
following the upscale voyage pioneered 
by Honda, which introduced the first 
Accord in the mid-1970s at a bargain 
price, then slowly increased the саг” 
size and cost until finally introducing 
its biggest and most expensive model 
this year, the V6 Accord. 

Although the V6 Accord is mainly a 
carryover from the Accord sedan last 
redesigned in 1994, fitting the new en- 
gine into the car required tearing up 
the engine bay and slightly lengthen- 
ing the hoodline, allowing for a modest 


restyling of the front end. 
The main change, however, is un- 
Continued on page 118] 


THE GAMES GARS PLAY 


The automobile business is a lot like a 
child's game of leapfrog: Benchmark cars 
appear, only to find new designs jumping 
up, over, and ahead of them. For nearly 
20 years, Honda has remained a hop 
ahead of its competition with the Ac- 
cord—a family sedan that is consistently 
excellent on all counts. 

The current Accord has to be the most 
dissected car on the planet. A half- 
dozen or more serious competitors have 
analyzed the Honda phenomenon in an 
attempt to decode its secrets. 

Mazda lept ahead of the Accord two 
years ago with the introduction of a 626 
with more interior room and a delightfully 
smooth and powerful V6 engine, which 
the Accord lacked. 

More recently, Hyundai hopped into 
contention with the best car it's ever built; 
Unfortunately, the new Sonata is bound 
to depreciate rapidly because the 
Hyundai brand has little equity in the 
American market. 

Ford spent so much time and effort 
making the Contour/Mystique a global 
contender that it failed to keep in synch 
with the reference Accord. The new 
Contour has several glaring faults—a 
tight back seat, dated exterior design, 
and a poorly arrayed cockpit—making it 
more fit to fight the Civic than the tar- 
geted Accord. 

The Chrysler Cirrus represents the 
grandest leap from nowhere in automo- 
tive history. It has the spark of genius that 
was once an Accord exclusive and the at- 
tention to detail that converts ordinary 
owners into raving advocates. At about 
$20,000, the Cirrus also happens to be 
the best value in the mid-size class. 

But don’t count out the champion 
leaper of all time. The Honda Accord 
remains quicker, smoother, and quieter 
than the competition. It's also about 
$3,000 to $5,000 more expensive 
than a comparably equipped Cirrus. 
—Don Sherman 
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HONDA ACCORD LX 


CHRYSLER CIRRUS LXi 


FORD CONTOUR SE 
HYUNDAI SONATA 
MAZDA 626 LX 
ACCELERATION 


INTERIOR NOISE - 
ннан иеа 
" mph (dB).................... M 
0-60 mph (дВ)................... 


POWERTRAIN 


CHASSIS 
Front suspension ................. 


Turning cire (Ft.) ............... 
Brakes (front, rear)............ ; 
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15,919 
$16,356 


ag 595 


Cruise control, $230; 


) | console, $135; floor 


$15,695 


SOHC. 4 valves/o. 
164 @ 5,900 rpm 

| 163 @ 4,350 rpm 
94:1 


4-speed automatic 
3.911 


ontiroll bar 


‚ | Independent, multilink, 
coil springs, antiroll har 


ABS and power-ossist 


517,435 
$20020 


Air conditioning, power 
locks, V6 engine, 51 35 $1,350; 
automatic transmission, 
S815; ABS ond traction 
control, 


$800; leather 
upholstery, $595 


5103/30 
96/45 
350/65 
113/35 
622/105 
НА/15 


(D ployer, $122 
$112/25 


"Labor costs reflect manufacturer's flat-rate time allowance multiplied by typical dealership labor rates per hour. 


emember the last time you 
backed into something 
with your car? Maybe it 
was a child's toy. Or a 
| small rock wall. Or even 
the front end of another 
car. In any case, the whole 
ugly incident might never 
have happened if your car 
had been equipped with a 
new radar device invented 
by Tom McEwan. 

His patented radar could 
protect your house or apart- 
| ment too. Built into a bur- 
glar alarm, it bounces radio 
waves off objects in a room 
to detect whether any are 
moving. But unlike other 
security systems, McEw- 
an's radar is a small, bat- 
| tery-powered device that 
works even when hidden in a drawer or 
behind books on a shelf. 

The new radar could even save the 
life of your child or grandchild. Sewn in- 
to the mattress of a crib, the motion- 
sensing radar could be programmed to 
alert the parents if a sleeping infant 
stopped breathing. 

Called micropower impulse radar, or 
MIR, the new technology is so versatile 
that it will soon be incorpo- 
rated into dozens of products. 


A $10 
radar that 
"cops, 
through 
walls will 
revolution- 
ize cars, 
tools, ap- 
pliances, 
and more. 


BY DAWN STOVER 


In some cases, the radar will | | | 
allow manufacturers to re- | 

place existing devices with | | 

cheaper and more accurate | 


versions. It will also enable 
engineers to build entirely 
new products capable of do- 
ing things that are currently 
impossible. The radar has a 
vast range of applications in 
cars, homes, factories, and 
hospitals—it’s hardly a stretch to say 
it could have 101 uses. “It’s really 
turning out to be a Swiss Army 
knife,” says McEwan. 

MIR is a spinoff of nuclear- 
weapons research at Lawrence Liv- 
ermore National Laboratory in Cali- 
fornia, where McEwan works as an 
electronics engineer. A large project 
at the lab requires researchers to 
measure the extremely short pulse of 
energy in a miniature nuclear-fusion 
reaction. To do this, McEwan and his 
lab colleagues built hundreds of 
sampling devices arrayed along an 
electrical transmission line. Like 
tiny gates that simultaneously open 
for less than a billionth of a second, 
the samplers take digital readouts of 
the voltage at hundreds of points 
along the line. 

The samplers designed by McEw- 
an’s team are smaller and 
more accurate than the 
$40,000 oscilloscopes used in 
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earlier systems, and they cost less than $10 apiece. That led : | 

McEwan to a new idea: Maybe an individual sampler could BAGKUP-WARNING SYSTEM 

work as a receiver for high-speed radar pulses. | When your vehicle gets too close to a 

Instead of opening just once, like the sam- wall, curb, or other car, the radar system 

plers used in fusion research, its gate would will alert you with a warning beep. 
open and shut repeatedly. That would en- 
able it to measure radio waves bouncing 
off nearby objects at high speed. 

McEwan went on to create a radar 
device that today fits on a 1.5-inch- 
square circuit board. It transmits 
and receives radio waves up to 


200 feet away through one or : 

two wire antennas that сап  . 

be as short as 1.5 inches; “ 
à 


the antennas are soldered 
directly to the circuit 
board. The whole de- 
vice uses far less 
power than any 
other radar; it can 
run on a pair of j 
AA batteries for ЖО 
eight years. And F 
the $10 price © 
will drop 
even low- 
er within © 
the next C 
year, when | 
the circuit- | 
ry is down- 
sized to fit on 
a single com- 
puter chip. 

What sets 
the MIR apart 
from any other 
type of radar is 
its rapid-fire 
sampler, which 
enables it to ana- 
lyze radio pulses 
that are extremely 
short, giving it tremen- 
dous accuracy at low pow- 
er. Radar, short for radio 
detection and ranging, 
works by sending out radio 
waves and listening for 
their reflections. By ana- 
lyzing these reflections, 
the radar can determine 
the distance and direction of 
objects encountered by the 
radio waves. 

Radar exists in several 
versions. Doppler radar, for 


ы 
= 
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A TURN-ON 
[DR OFF) 


example, sends out contin- { Because it detects mo- 
uous radio waves and lis- J tion, the radar could 
tens for the frequency be built into “smart” 
shifts that occur when 3 devices, such as lights 
the waves bounce off a mov- * that switch on when 


ing object; this is how bats locate you enter a room, and 
insects to eat. Weather and police radar also off when yov leave. 
work on the same principle. 

Another type is the pulse-echo radar. Like 
the sonar on a submarine, it sends out a 
“ping” of radar and listens for the echo. McEwan’s MIR op- 
erates similarly, but it emits much shorter pulses than oth- 
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| LIQUID-LEVEL SENSOR 

When the radar senses a certain water level, a “smart” 
washing machine could add the appropriate amount of 
| 
| 


brewers measure inventory. 


W a child. 


\ ОЕ 
eater 
radar, thg heater would shut ч 


er radars. Each is less than a billionth of a second long, 
and the MIR emits about a million of these ultra-short 
pulses each second. 
Because the pulses are so short, the MIR operates 
across a much wider band of radio frequencies than 
conventional radars. That makes 
the radar less susceptible to in- 
terference from other radar 
systems. (Such wideband 
radar was also appealing to 
cold-war Russian and U.S. sci- 
entists as a potential counter- 
stealth measure, because it ap- 
peared unlikely that stealth 
aircraft could remain unde- 
tected at a wide range of 
frequencies.) Also, com- 
pared with convention- 
al radar, MIR operates 
at a lower band of fre- 


MEDICAL MONITOR 


Detecting the heart’s quencies, and is there- 
motion rather than sound fore better able to pene- 
or electric pulses, the trate water, ice, and mud. 

radar could substitute for Because McEwan’s new 
a stethoscope or electro- _ radar is not affected ud tem- 
cardiogram. Lung-motion _ perature or noise, it has ad- 
detection could guard ^ vantages over existing in- 
against sleep apnea and frared and ultrasound sensing 
other respiratory disor- devices. Infrared can be thwarted 
ders—or assist in by strong sunshine or triggered by a vi- 
search-ond-rescue brating hot object like a 
operations, . room air conditioner, for ex- 


ample, and ultrasound is 
distorted by air-tempera- 
ture differences, absorbed 
` by moisture, and sensitive to 
ambient noise. “I think this 
EC. UN technology is going to almost 
EES completely phase out ultra- 
ү sound,” asserts McEwan. 
E 0 Lawrence Livermore has 
ыз с] already received more than а 
Мх thousand queries about the 
m мр radar and has issued 
m more than 30 li- 
censes. Compa- 
nies want to use 
it to build elevator 
doors that don't 
pinch people; space 
heaters that turn them- 
—' selves off when a child 
EN. comes too close; autofocus 
"A cameras that calculate 
distances more accu- 
rately; liquid-level 
|, sensors for every- 
| 4 thing from water- 
fi Б ' conserving toilets to oil- 
т refinery tanks; virtual 
| 4 reality headsets that 
sense body position; 
and even a robotic cad- 
dy that follows a 
golfer around the 
e: course. “You're going to 
see this radar in so many places,” says McEwan. 
“It’s like uncorking a genie.’ 
Amerigon, based in Monrovia, Calif., was the first compa- 
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ny to license the MIR technology. Its intended applications 2 


ADAM COHEN 


MARIO FERRO 


Radar copilot: The Livermore radar emits a million or so unevenly spaced pulses each 

second. The amount of time between pulses varies randomly to create a distinctive pat- 
tern. That makes it easy for the radar to recognize its own echo. If you were parking a 
car equipped with the radar (as shown here), it would warn you if you got too close to 


an object, such as a wall. 


are automotive safety devices, such as a backup-warning 
system. Mounted in the taillight, bumper, or trunk lid, the 
warning system kicks in whenever you shift into reverse. 
The system emits a tone that increases in pitch as you draw 
closer to a parked car or other object and starts beeping 
when you get within six inches. Amerigon has sold proto- 
types of the backup-warning system to auto manufacturers; 
it could appear in cars as early as 1997. The system will cost 
less than $200, the company estimates. 

Amerigon also plans a product that will beam radar in- 
to the blind spot on each side of your car when you signal 
a lane change. If the radar detects another vehicle, it will 
activate an alarm. The device will cost about the same as 
the backup-warning system, Amerigon says. 


ices that will slow your car when another vehicle is 
blocking your lane, collision-anticipating systems that 
will prepare air bags for deployment, and sensors that will 
detect bumps in the road and adjust the vehicle suspension 
accordingly. To make the radar function in a speed detector, 
or for automatic braking, it must be focused into a narrow 
beam (so it will track the correct car). This technique, called 
synthetic beam forming, is under development. 

“You might have as many as ten different applications of 
radar on your car,” says McEwan. They will not interfere 
with one another, however. Although the MIR emits a mil- 
lion or so pulses each second, they are not evenly spaced. 
The amount of time between pulses varies randomly to cre- 
ate a distinctive pattern. That makes it easy for the radar 
to recognize its own echo, even when other radars are oper- 
ating nearby. 

“I'm starting to see this thing as a ‘stealth’ radar,” says 
McEwan. There are two reasons for this: One, the radar sig- 
nal from the MIR device is virtually undetectable. “Because 
the radar accumulates so many pulses, the individual pulses 
can be very weak,” he says. The radar emits only about one- 
millionth as much radiation as a cellular phone. 

Two, the radar can “see” through objects. An MIR- 
equipped burglar alarm, for example, works even when it’s 
hidden in a shoebox in your closet. Its radio pulses travel 
through obstacles the same way signals reach a cordless 
phone or a television antenna. “If your eyes worked. at radar 
frequencies, you could see through walls too," explains 
McEwan. That's not to say that walls are invisible to the 
radar. Radar detects reflections from the wall just as you no- 
tice the reflections when you look through a window. 
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Е. into the future are “intelligent” cruise-control de- 


Hidden in your house, an MIR-based burglar detector 
could be combined with a garage-door-type transmitter 
that would signal the home’s central alarm system to 
turn on a siren, or to automatically dial the police. In the 
latter case, “the burglar would have no way of knowing 
that he’s been detected,” says McEwan. The radar signal 
is so weak that a burglar wouldn’t even be able to pick it 
up with a radio scanner. 

What makes the radar particularly useful as a security 
device is its range-gating capability. Imagine that each radio 
pulse is a large wave traveling across a lake. The wave 
bounces off an island and comes back toward you. The 
amount of time it takes the wave to return depends on how 
far away the island is. By setting the radar's "gate" to open 
only at the right time to receive echoes from a certain dis- 
tance, it can ignore all of the other echoes reaching the radar. 

Range gating can be used to create a radar bubble 
around the MIR device. In a burglar alarm, for example, 
the range might be set to 20 feet. The radar gate then 
opens to admit only the reflections from objects at that dis- 
tance. It detects motion by repeatedly checking the echo 
pattern to see whether it changes over time; a change 
means that the bubble has been penetrated by a moving 
object. “By only looking for changes, it can be made to be 
extremely sensitive," says McEwan. 

At the same time, the radar can be made less sensitive to 
moving objects like pets and insects. A motion detector in- 
stalled on or above the ceiling can be programmed for an ex- 
act range—to respond only to mo- 
tion more than a couple of 
feet off the floor, for ex- 
[Continued on page 116] 
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Diamond rush in the Arctic 


d LI 5 I * rh rji 
[Continued from page 83] 


ple pebbles more than 400 miles to 
the west of Lac de Gras. For ten years 
he crisscrossed the North in float 
planes, collecting rocks and gravel 
every 20 miles or so. Between trips, 
he returned south to analyze the sam- 
ples, all the while seeking financing 
for his efforts. 

His guess was that glaciers had 
taken the tops off diamond-bearing 
kimberlite pipes and scattered them 
westward. By sampling acre by acre 
to the east, he hoped to find the base 
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of the pipe. In 1990 his son discov- 
ered diamond indicators near Lac de 
Gras and none to the east, so they 
stopped searching and started seri- 
ous testing. Drilling in 1991, they lo- 
cated the 81-diamond sample. Today 
BHP/Dia Met has seven rigs drilling 
on prospective sites and a mile-long 
tunnel drilled into the frozen tundra 
beneath frozen lakes. Fipke? He’s 
still out looking for more. 

The potential impact of the boom 
that Fipke began is wide-ranging. Not 


only would it bring millions of dollars 
into the economy, creating thousands 
of jobs, but depending on just how rich 
these finds are, it could alter the inter- 
national diamond market, potentially 
lowering prices. Inevitably, however, 
accompanying the new commerce the 
mining promises is the potential for 
damaging what up until now has been 
pristine wilderness. 


ing alongside the explosion of min- 

ing interests. No mining operation 
is supposed to begin in the North with- 
out obtaining three official documents: 
a land-use permit, a water license, and 
a lease permit—plus approval of an 
unofficial but even more crucial 
“Northern benefits package.” Comp- 
anies must satisfy the Territorial and 
federal governments as well as aborigi- 
nal and environmental group require- 
ments that development and eventual 
abandonment plans are environmen- 
tally sound. (Under the Northern ben- 
efits package a company is expected 
to detail its plans for training and hir- 
ing local workers wherever possible; 
to stipulate what compensation it’s 
prepared to pay if its operations inter- 
fere with trapping; to say what it in- 
tends to do to reduce any adverse im- 
pact on nearby communities; to 
pledge itself to hold community con- 
sultations at which opportunities for 
local businesses to become suppliers 
can be outlined; and to explain any- 
thing it plans to do that will benefit 
the Northern economy.) 

All this promises a new era in min- 
ing. In the past, once a property was 
mined out its developers simply sealed 
off the shaft and hit the road, leaving 
buildings, unwanted or worn-out ma- 
chinery, supplies, and materials to rot 
and rust, and tailing ponds (disposal 
areas of mine wastes) to erode and 
drain where they might, sometimes 
into breeding grounds or river systems 
feeding both wildlife and people. 

Now tailing ponds and other facili- 
ties must be designed and sited to en- 
sure there’s no pollution of sensitive 
areas. Garbage must be burned, 
buried, or removed. There must be 
plans for eliminating toxic chemical 
emissions and for dealing with oil or 
chemical spills. In permafrost areas, 
ground travel may be restricted to win- 
ter months to prevent permanent dam- 
age to the surface; a set of ruts in the 
permafrost, left exposed, can quickly 
become a swamp that disrupts whole 
natural drainage systems. All is com- 


Е: concerns аге grow- 
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plicated by the fact that the native 
Inuit are to take full governing control 
| of Nunavut—a new Canadian province 
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that includes two-thirds of the NWT— 
in April 1999. Just how much of the di- 
amond wealth will go to the 
Territories’ 22,000 Inuit and 10,000 
Dene Indians is politically controver- 
sial. For example, Fipke's Dia Met 
property lies on land the Indians claim 
as their old hunting grounds. They are 
negotiating, but the Indians are cer- 
tain to get a part of the action. 

Cindy Gilday, special adviser to the 
NWT's Department of Renewable 
Resources and a Dene Indian, says she 
is "seriously alarmed" by the flurry of 
activity, much of it, she says, with rela- 
tively little regard to the region's envi- 
ronmental future, particularly in re- 
gard to caribou paths and calving 
areas. “The big boys are all here, 
they're not going to go away. They ve 
got lots of money and they intend to 
spend it. We're just concerned that if 
there is already this much construc- 
tion—one exploratory group has built a 
runway big enough to land 747s—what 
would a half-dozen big mines mean?” 

Gilday’s biggest question is not 
about how rich people will get. “It is 
how will this place, this beautiful 
place, be affected?” 
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TAKIJUG LAKE 

We make camp at five, as we - to 
do every day. The dogs have learned 
our routine and instinctively at 4:30 
they pick up their pace, excited that 
their day is nearly done. We are 
halfway to the town of Coppermine, 
on the Arctic Ocean's Coronation 
Gulf. To our west, a long line of 
snow-covered ridges rims the lake. 
This is the prettiest cape we've seen, 
yet scouring the map we can find no 
name for it. In fact, most of the hun- 
dreds and thousands of lakes and 
rivers in the North are unnamed. 
The Inuit know them by trails, by 
landmarks, by history. Naming them 
is not necessary. The names that are 
on the map are the creation of white 
travelers and mapmakers. 

As we are discovering, this is a diffi- 
cult place to travel. We are averaging 
just over 20 miles a day; fastest when 
on the flats of a frozen lake, slowest 
when crossing from small lake to 
small lake over rocky, snow-covered 
hills. It must be an exceedingly diffi- 
cult place to work, especially at an ex- 
ploration that geologists regard as the 
hardest in the mineral industry. 
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Miners here must put up with a 
six-month winter, with tempera- 
tures averaging -30°F. Despite the 
harsh conditions, so far the rush of 
miners has discovered more than 
100 diamond pipes of good quality, 
mostly in a concentrated area be- 
tween Yellowknife and Lupin. More 
pipes are thought to be under lakes, 
offering a whole new set of logistical 
challenges. 


ransportation may be the biggest 
Г Planes, cat-trains, 

even dirigibles have been used to 
cart men and machines in and rock 
and rubble out. Landing strips of ice 
can handle aircraft as large as 737s 
or Hercules. But the lack of an all- 
weather road may prevent some of 
the most promising claims from be- 
coming productive mines. 

Before pulling out of Yellowknife I 
visited with George Stewart, presi- 
dent of Kettle River Ltd. and one of 
three partners in DHK Resources. A 
Vancouver-based geologist and 
gemologist, he found his first dia- 
monds in January 1992, south of Lac 
de Gras. Soon afterward, he and his 
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partners welcomed the deep pockets 
of Kennecott Canada. Despite the 
difficulties ahead—particularly that 
the partners’ first big test last sum- 
mer proved disappointing—Stewart 
is optimistic. 

“The key is that Canadians have 
broken the back of Arctic travel,” he 
says. “Since World War II we've 
learned to use the frost, the winter, to 
accommodate traveling. We've got a 
winter road that goes all the way 
through the diamond fields to the 


Lupin mine and another that goes off 
to the Colomac mine, a big open-pit 
mine. That's Canadian expertise. 
We're good at it. 

“I think the major difference be- 
tween our finds and the Russian 
mines is that we are cost-responsible. 
Our mines will eventually actually 
make money, whereas I think the 
Russian mines—as productive as they 
are, but because they are currently us- 
ing monopoly money and don't appear 
to have any good accountants—are 
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not as profitable as they could be.” 

The result of their initial digging 
was 5,000 tons of rock that they drove 
13 hours back to Yellowknife over the 
winter road. (“Jack Frost is our high- 
way contractor,” jokes Stewart.) The 
result of their sifting: an initially en- 
couraging 36 carats per ton. But after 
evaluation in Perth, Australia, the 
test site was judged a bust—not 
enough diamonds. Stewart and his 
partners are not going to give up. 
They have staked 208,000 acres and 
with the continued backing of 
Kennecott's $15 million they've moved 
on to a second test site. “It’s expen- 
sive," says Stewart. "The burn-rate of 
cash up here is pretty fast. That's why 
we welcomed Kennecott." 

Elaborate secrecy is a hallmark of 
diamond-seekers. “We don't know ex- 
actly who owns what claims; they're 
simply recorded in the stakers' 
names, says NWT’s mine recorder 
Karen Klassen. Initial claims are 
valid for two years. In that time the 
stakers must do a specified amount of 
development work on the property 
and submit assessment reports detail- 
ing how much they've done. If they 
don't, the claims automatically lapse. 

"Is there a lot of secrecy?" ponders 
George Stewart. ^Yes, which I think 
is unfortunate, and I think is chang- 
ing. It's destructive. I think if you 


| make a mistake you're better off 


telling your neighbor—then you all 


| don't keep on making the same mis- 


takes. With people moving to the 
North, with their kids going to school 
together, with them meeting daily in 
the coffee shops, beer parlors, curl- 
ing clubs, whatever, you're going to 
find more information traded back 
and forth. 

"That doesn't mean we are going to 
share everything. We're going to 
keep looking; whether our next pipe 
is economic or not almost doesn't 
matter. There are four more pipes 
we want to test." But he is cautious 
about the future. “Every mining play 
Ive ever been associated with, and 


| historically it's true too, is greeted 


with euphoria. Then all of a sudden 
it isn't quite as big as everyone ex- 
pected, people aren't twice as rich, 


Î | and the euphoria wears off. 


"In the North we've passed the eu- 


| | phoria stage and are back to reality. 


There's a lot of hard work ahead, 
which includes getting back in the 
airplane with rolls of maps on your 
lap...looking for money. But we know 
the diamonds are there, we know this 
is going to be a diamond province. It 
will be part of our North American 
folklore forever." 


Why we throw up 


[Continued from page 101) 


the side. The movement tends to con- 
fuse the otolith organs, the chief detec- 
tor of tilting (see “Which Way Is Up? 
The Inner Ear Knows"). Five minutes 
into the session, the commands stop, 
and Cowings starts quizzing: “Are you 
dizzy? Are you salivating? Cold? 
Sweating?” 

Now Cowings increases the speed 
for another five minutes, and another 
quiz, and another speed increase, and 
yet another quiz, until the subject asks 
to stop. Eventually, he will ask to stop. 

And then comes the evaluation. 
How has the heart rate fared? Breath- 
ing? The peripheral blood vessels? 
The electrical conduction of the skin? 
“People vary immensely in their re- 
sponses,” says Cowings. 

Stress profile established, she devel- 
ops a personalized training program. 
The object is to teach the subject to 
modify some of those body functions 
ordinarily out of his control. She might 
begin with breathing, something easy. 
The subject, back in the chair and 
soothingly quiet, sits before the rack of 
meters and oscilloscopes and reflects 
on his breathing pattern. As he watch- 
es the displays, he controls both its 
rate and its amplitude. 

As soon as he gets the idea, he 
moves on to a function normally auto- 
matic—blood pressure, for instance. 
Sooner or later, something clicks in 
the subject’s mind. Suddenly, he gets 
it, and control becomes simply a mat- 
ter of practice. 

Cowings’ success rate? “After six 
hours of training,” she says, “65 per- 
cent can completely suppress their 
motion-sickness symptoms.” 

Meanwhile, at Houston’s Johnson 
Space Center, some fascinating 
equipment is being developed in 
hopes of training vestibular systems 
to adjust more quickly to the shift to 
microgravity. 

During the first few rotten days in 
space, the inner ear is wildly confused. 
But gradually (or in some cases, sud- 
denly), the brain becomes somehow re- 
programmed. It takes the crazed 
otolith signals and either ignores them 
or reinterprets them to reflect move- 
ment instead of gravitational direction. 

If, before a flight, an astronaut can 
be put into situations where the in- 
formation generated by the otoliths 
is obviously incorrect, the brain—so 
goes the theory—may learn to ignore 
inappropriate messages in space. 

One device that could help is 
NASA’s Pre-Flight Adaptation Unit. 
From the outside, it looks like an over- 
grown phone booth on its side, sus- 
pended above the floor over a chair on 
tracks. You sit in the chair and stick 


your upper body through a hole and 
up inside. You find yourself in a small 
white room with black stripes 
arranged so that you feel you're look- 
ing into infinity. 

The machine is turned on, and the 
box—the little room—begins to slide 
back and forth. But you swear you are 
moving. It’s that vection again. 

Then the whole thing slowly tilts 
back—box, tracks, seat, and you—but 
you probably don't notice the difference 
because everything is tilting together. 
Soon youre on your back—but only 
your vestibular region knows, and your 
other senses overwhelm the vestibula's 
report. Visit that tilting box often 
enough, and maybe in space you'll 
adapt to microgravity more quickly. 

A more dramatic device looks like a 
pure white golf ball, 13 feet in diame- 
ter. It sits on a raised platform near 
the center of one of NASA's huge 
Johnson Space Center hangars. Peo- 
ple call it, simply, The Dome. 

Step through the curved door, close 
it, and slip into the pilot's seat. Behind 
you, mammoth projectors suddenly 
flash to life, and you're surrounded by 
a computer-generated scene: the inte- 
rior of a spacecraft. Slowly it starts to 
tumble backward. No, it's you who are 
tumbling forward; once again, that 
vection fools you. 

You grab a fist-size knob in front of 
you, twist it forward, and you halt 
yourself. You push it leftward and you 
feel that you're flying off to the right— 
but by manipulating that knob, and 
with a bit of practice, you can swing 
your legs around to catch yourself, 
twisting around to bounce off the op- 
posite wall. 

This is NASA's version of goggles for 
a virtual reality experience, and its 
purpose is to help astronauts develop 
what Miami University psychologist 
Donald E. Parker calls *mental rota- 
tion." It's tough to recognize someone 
from a photograph upside down, he 
points out. But you can learn to do it 
by mental rotation. 

Similarly, at the beginning of a shut- 
tle mission, crew members are unhap- 
py to float in a cabin "upside down." 
But after a few days in orbit, they no 
longer care. The Dome, researchers be- 
lieve, could help astronauts feel at 
home more quickly. 

For the rest of us—the estimated 
nine million Americans who suffer mo- 
tion sickness strong enough to spoil va- 
cations—there's hope even without 
biofeedback or The Dome (see *How to 
Prevent Motion Sickness"). 

Meanwhile, don't worry. You may 
feel close to death, but motion sickness 
has never proved fatal. 85 
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Radar on a chip 
[Continued from page 110] 


ample. That means Fido won't set it off 
while youre away. And because the 
radar is range-gated, it doesn't respond 
to bugs that fly by unless they are at 
the exact distance for which the device 
is set. By comparison, regular burglar- 
alarm systems without range gating 
can confuse a person at a distance of 
ten feet with a bug at ten inches: Both 
appear to be large objects. Communi- 
cating with a central computer, MIR 
devices could become part of a com- 
plete home-security system. They 


GOLF'S MISSING LINK DISCOVERED! 


could also control a variety of functions 
within a “smart” house. Instead of flip- 
ping a switch to turn on the lights, you 
might just wave your hand near a 
radar device. Your house might even 
have radar-based motion sensors that 
turn on the lights automatically when 
you enter a room and off when you 
leave. You might also have “smart” ap- 
pliances, such as a washing machine 
that would use radar to sense the wa- 
ter level, and then automatically add 
the correct amount of detergent. 
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The first commercially available, 
MIR-based product is a construction 
tool that ferrets out steel rebar embed- 
ded in concrete [“Best of What's New, ” 
Dec. '94]. Made by Zircon of Campbell, 
Calif., it's due to go on sale this spring 
for about $100. The company, which 
makes the popular Stud Sensor tool, is 
also using the radar to develop a new 
stud-finding tool. That device would al- 
low users to peer even deeper into 
walls; by adjusting the tool's depth set- 
ting, users could even look behind a 


. pipe or stud. 


The technology would also take stud 
finders beyond flat surfaces: In a recent 
demonstration, the company showed 
how an MIR device could find a joist 
situated beneath curved concrete roof 
tiles. Eventually, Zircon may also cre- 
ate tools that could locate buried 
pipes—even plastic ones—and inspect 
buildings for structural damage. 


McEwan hopes to construct an in- 
strument that can locate buried 
land mines. There are more than 85 


| U an array of radar antennas, 


| million unexploded mines in the world, 


and about 800 people are killed by 


| them every month. In recent tests at a 


government site, McEwan says a radar 
device sniffed out every buried land 
mine. He says that such a device would 
be as cheap to manufacture as a stan- 
dard metal detector and able to find 
both metal and plastic mines. 

MIR could save lives in other ways. 
Because the radar’s average emission 
level is a mere one microwatt (one- 
thousandth of the international stan- 
dard for exposure to such microwave 
radiation), it qualifies as a medically 
harmless diagnostic tool. McEwan is 
developing a heart monitor that works 
somewhat like an electrocardiogram, 
except that it measures the heart’s 
muscle contractions instead of its elec- 
trical impulses. Placed against your 
chest, it reads the motion of your heart 
right through your clothing; the infor- 
mation appears as zig-zag lines on a 
screen display. 

The instrument could eventually be 
combined with an electrocardiogram in 
a single machine. That would give doc- 
tors extra, potentially crucial informa- 
tion in the emergency room. In some 
situations, an electrocardiogram gives 
a “flat line” readout even when a pa- 
tient's heart is still beating: “The doc- 
tors think the guy’s dead, but he’s not,” 
says McEwan. A machine that mea- 
sures muscle movements as well as 
electrical stimulation would help deter- 
mine whether a patient’s heart is still 
functioning at some level. 

MIR also could be incorporated in a 


radar stethoscope that would detect 
the motion of the heart muscle, rather 
than the sound of pumping blood. 

By using the radar to detect the mo- 
tion of the lungs, rather than the 
heart, engineers could build a breath- 
ing monitor. Such a device could guard 
against Sudden Infant Death Syn- 
drome, or be used by people with sleep 
apnea. Unlike other devices, a radar- 
based breathing monitor wouldn’t have 
to contact a patient’s body; it could 
work through a mattress. 

Because the radar is so small, the 
Army is testing it for possible use in- 
side a soldiers uniform. If the soldier 
were injured or sick, the radar device 
could measure his vital signs and relay 
them to a medical command post. 

The military is interested in the 
radar because of its low cost, high res- 
olution, portability, and ability to be 
used through clothing, says Mike Hop- 
meier of the Air Force's Wright Labo- 
ratory. Once it's scaled down to fit on a 
chip, ^you have a disposable diagnostic 


medical device," he says. “The radar | 


opens up an entirely new world of 
medical diagnostics." 


The technology could also aid search- 


and-rescue missions by detecting the 
lung or heart movements of people 
buried under earthquake or avalanche 
debris. Built into a portable device, it 
could even be used by law-enforcement 
officers, who would like to be able to de- 
tect people in a room before entering it. 

The application that has provided 
the most surprises to McEwan, howev- 
er, is fluid-level sensing. There are 
hundreds of companies that want to 
measure the levels of fluids, for a stun- 
ning variety of reasons. Breweries, for 
example, need to be able to measure 
beer levels in a tank accurately, but 
standard measuring devices are often 
foiled by the foam. 

Dozens of companies have sought out 
Lawrence Livermore to find out how 
they might use the radar to measure 
liquid levels. Because of the interest, 
McEwan has developed a prototype of a 
new product he calls a “dipstick.” Al- 
though it does not use radio waves, it 
does use the MIR fast-pulse technology 
to send a small electrical pulse down a 
wire. The device measures the time it 
takes for the energy to reflect off the 


liquid and uses this measurement to | 


calculate the distance. It works on 
solids, too, so it can be used to measure 
grain in a silo, for example. 

Coated with plastic, the dipstick 
could be installed in a car's radiator, its 
windshield-fluid container, or its 
crankcase. ^You have a gauge for your 
gas tank," says McEwan. "Why not one 
for your oil too?" 
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Compacts go upscale 
[Continued from page 106] 


der the hood. The 2.7-liter, 24-valve 
V6 produces 170 hp and 165 foot- 
pounds of torque. It is a powerful and 
extraordinarily quiet engine. Coupled 
to a new electronically controlled au- 
tomatic transmission, the extra cylin- 
ders add a luxury-car silkiness to 
what was already an extremely 
smooth drivetrain. The smoothness 
masks the performance capabilities 
of the engine, and it was a surprise 
when the Accord led the group in ze- 
ro-to-60 times. 
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cornering effectiveness. The vari- 
able-ratio power steering, which cuts 
off at higher speeds, can be awkward 
when it makes the transitions be- 
tween speeds. 

Still, the overall finesse, under- 
stated design, and smoothness of 
the powertrain make it easy to mis- 
take the Accord for a luxury car, 
which is some justification for its 
distinction as the highest priced car 
in the group. 


early as expensive as the Hon- 
da, the basic Mazda 626 plat- 


form bears a striking resem- 
blance to an enlarged version of the 
Ford Contour. Suspension layout is 
virtually the same, including 
MacPherson struts up front and 
trapezoidal-link suspension at the 
rear. The all-aluminum 164-hp 2.5- 
liter V6 produces about the same 
power as the Honda. The end result 
is a roomy sedan with superior han- 
dling and solid performance along 
with a smooth ride. 

The last reengineering of the 626 
produced a stiffer body with a 0.32 
coefficient of drag. Despite a suspen- 
sion setup similar to the Ford Con- 
tour's, the 626 is less predictable un- 
der duress, with a tendency to hang 
its tail out when the throttle is lifted 
in corners. The variable-ratio power 
steering does its job without trauma. 

The Mazda has substantial interior 
room, particularly in the rear seat. 
Both interior and exterior styling 
take few chances with avant-garde 
design, perhaps the main drawback 
to the 626. The Mazda's design is 
clean, well-executed, ergonomically 
efficient, but nearly invisible. 

The true bargain in this group is the 
Hyundai Sonata, which comes fully 
equipped for $16,356. Hyundai has 
been undergoing teething pains as it 
grows into a better car. The new 
Sonata shows much has been im- 
proved and that much still needs work. 

The new Sonata shows major 
strides in fit, finish, and body struc- 
ture, with a solid feel missing from 
previous generations. The new interi- 
or has a straightforward appearance 
and is rattle-free but appears a gener- 
ation out of date when compared with 
the latest from Detroit and Tokyo. 

The new Hyundai V6 boasts a 
three-liter powerplant, the largest in 
this group, but its cast-iron block en- 
gine produces only 142 horsepower, 
only four more horsepower than the 
Sonata's base two-liter, four-cylinder 
motor. It does, however, make 168 
foot-pounds of torque at a 2,500 rpm, 
giving it spirited off-the-line pickup. 


ADVERTISEMENT 


Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine” To Boost Mental Powers, 
Program Your Mind for Success & Launch Virtual бирали Fantasies. 
Plus Get $600 of Free Learning CDs! 


Absolutely mind 
blowing!!! I popped a 
French Learning CD 
into the Learning 
Machine . Immedi- 
ately I was sucked 
into a deep, dream- 
like trance. Weird 
colors and patterns 
were created on the insides of my closed 
eyelids, While in this super-relaxed but 
hyper-aware state, the special Learning 
CD began unfolding its magic 
programming. 


A Vacation in 22 Minutes 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. “Bonjour, 
mon ami,” she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense I not only understood what was 
going on, it was like I was there. 


Learning at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after a hard day at work. 
According to one college professor, “It 
may be the most powerful learning tool 
since the invention of the book.” 

Here’s why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness. It feels like the best 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It's the ultimate 
mind trip. But it’s not just for fun. 

Let's say you want to learn a foreign 
language, improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It's simple. 

You select a specially programmed 
и CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced. 

Speak French, Spanish, 
German & Italian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology. 

You'll receive 4 basic language 
courses — French, Spanish, German, and 
Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics™ reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 


$600 Super CD Bonus Pak 


bundled with your Learning Machine" M to make this an 
incredible deal. Here is just E sampe of the mind-boggling 
зе bundled FREE as part of 


[E undreds of dollars worth of valuable Learning Disc Libraries are 


benefits of your Learning Discs that will t 
this special introductory offer. 


The Teacher™ ($59 Value) Start-up demonstration disc will take you 


' 


titii 
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ee _ ананна 
|| 


Ж 


on а journey and prep your mind with all the incredible things you can | MIN 


do with your Learning Machine. 


Accelerated Interactive Language Leaming"" ШИЯ ($200 Value) 


4 language training courses teach you basic French 


зеппап, 


spanish, and Italian using the same course materials taught to 


international diplomats. 


3-D Mind Syne™ Library ($150 Value) 10 mind j journeys: Creativity 
Booster, Quick Energy, Stress Zapper, Mental Tune- Up, Virtual Visual: 


ization, Imagination Stimul ator, Learning Accelerator, Super Intuition, 


Public Speaking, 
Learning, Stay Р 


Menageme nt & Organization, Creativity & Problem Solving, 
Increase Focus & Concentration, Super | Memory & 
it/Exercise Motivation, Permanent Weight Loss, 


Beyond virtual reality, the light-sound — stimulates your mind and opens your leaming centers. 
Like magic it pours in new information, skills, mental programming, and launches your imagination. 


want to show off its other incredible 
mind expanding powers. 


10 Fantastic Mind Journeys 

So I'll'include the 3-D Mind Sync" 
Library, with 10 mind launching 
programs on 3 CDs. Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
Up, Virtual Visualization, Imagination 
Stimulator, Learniug Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 
States. 

A $150 value, this extensive collection 
is a super added bonus. But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 


Y 


irt 


E ffective 


Lucid Dreaming, and Super Zen States. Launch your mind into 
fantastic mind journeys from deep meditation to extreme alertness. 


InnerMind™ Programming en ote Value) 18 programs on 3 


Lear so tek Discs program success behaviors into your subconscious. 
Titles: Building Sell Esteem, Eliminate Fear & Aen Projecting a 
Winner's image, Attracting Love Relationships, Health & ealing, 
Expanding Psychic Powers, Attrac ting Prosperity & Wealth, Time 


Eliminate Procrastination, Quit Smoki ing Now, Meet Your Deadlines, 
Always on Time. 

Super Speed Learning™ Beginner's Pak ($59 Value) 4 accelerated 
learning programs, Super Speed Reading, pen Memory, Super 
Vocabu агу, and Sune Phonic 5 (for kids К-6) teach you leaming Skills 
you'll use for life. B 


Plus $1,000 Worth of Coupons for More Software 


Included in your kit pfo coupons for additional Learning Disc programs. Plus info on future programs 
,| including ESL, Japanese, Chinese, and Russian. The Photographic Mind Series. Transcendental Mind 
"| Seres. Fantastic Journeys that launch your consciousness into incredible new worlds. The Time Traveler 
» Series. World History. Science & Space. World's Greatest Mind Series. Study Habits Discs. Self-Esteem 
|| For Kids. Children's Classic Literature Series. Corporate Training Programs and more. Future multi-media 
titles include the Civil War series, Everything | Ever Wanted To Know, plus existing CD-ROM software 
' converted into Learning Machine formats. 


© 1994 Zygon. All Rights Reserved. Leaming Machine, Learning Disc, Leaming Matrix, SuperPhanics, The Teacher, 3-D Mind Sync, Accelerated Interactive Language Learning, 


InnerMind Programming, Super Speed Learning, Transcendental Mind, & Photographic Mind are trademarks of Zygon International. 


Super Motivation Library 


Let's say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight. 
Pop in an InnerMind" Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your "inner 
mind" with positive programming, you 
can rescript negative, self-defeating 
attitudes. I'm including an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 

30-Day Risk Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, the 3-D 
Mind Sync Library, and the InnerMind 
Programming Library (a $600 combined 
value), I'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 
tions, including software that links your 
mind directly to a multi-media 

computer. It's something you absolutely 
must experience. 

Try the Learning Machine for 30 days 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back to me for 
a full refund. 

To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. (Item $4501). 
Please allow 4-6 weeks for delivery. 


For Fastest Service Call Toll Free 


1-800-925-3263 
LYGON 


18368 Redmond Way, Redmond, WA 98052 
Fax Orders To (206) 882-1454 


over. 

This magazine, along with the other 
eleven publications of Times Mirror 
Magazines, wishes to commend the 
following advertisers for their partici- 
pation in the Partnership for 
Environmental Education program, 
which was created by Times Mirror 
Magazines to encourage and attract 
the most qualified young men and 
women to the highest levels of the 
study of environmental problems and 
their solutions. By supporting this 
conservation initiative, these advertis- 
ers themselves have become part of 
the solution. 
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Compacts go upsca 


[Continued from page 118] 


The overall first impression of the 
new Sonata 1s of a substantial, refined 
car with mildly dated styling—not al- 
together a bad thing, since the up- 
right stance of the design adds ample 
interior room. The drawbacks appear 
when the car 1s pressed hard. The au- 
tomatic transmission is prone to er- 
ratic shifting and sometimes makes 
alarming noises. Steering is discon- 
certingly vague, and the rear end feels 
loose in a hard corner. On paper, the 
suspension setup, with fully indepen- 
dent rear and MacPherson struts in 
front, is adequate. The Sonata's han- 
dling quirks appear to come from lack 
of fine-tuning. 


| fter spending considerable time 
| with these new compacts com- 
pleting day-to-day chores as well 
as during a hard day at the track, it is 
clear that the equation has changed 
for the compact car. Most of these 
new compacts handle nearly as well 
as specialized sports sedans, and 
with V6 options keep up in accelera- 
tion, too. Individually, they distin- 
guish themselves on different fronts: 

Refinement is where the new V6 
Accord stands out. It’s as polished as 
nearly any car on the road today, 
handling most situations—except 
high-speed handling—with aplomb. 

The relative plainness of the Mazda 
cloaks a well-conceived, well-executed 
design that blends roadworthy perfor- 
mance with a roomy interior. But the 
Mazda and the Honda share a problem: 
Their sticker shocks are substantial, 
particularly for those who remember 
these cars’ early days as value leaders. 

Price value is the Sonata’s trump. It 
resembles nothing so much as a previ- 
ous-generation Japanese car, with 
loads of equipment and solid assembly 
but less-than-state-of-the-art han- 
dling. In some ways, it is the most nos- 
talgic of the group, reminiscent of the 
days when a compact was supposed to 
be a bargain. 

The Ford Contour/Mercury Mys- 
tique is a work in progress. Its strong 
points are superior performance, pre- 
cision handling, and power. It earns 
accolades if the expectation is a com- 
petent sports sedan. The compromis- 
es appear in its ability to accommo- 
date a young family's needs: Space 
limitations leave it a bit crowded. 

The Chrysler Cirrus and the newly 
launched Dodge Stratus best meet the 
family people-hauler role with little or 
no compromise in driving pleasure. It’s 
a superior overall design that isn’t 
quite as polished as the two Japanese 
makes, but it stays closer to the price 


| range a family can afford. us 


Real men 
Continued from page 89 


River Parkway, we make a stop just off 
Exit 7 to see 1f we get lost in Yonkers. 
We don't. This is because the maps on 
both portable computer systems, as 


| well as a call to Project Northstar's 


control center, tell us—correctly—that 
мете at the intersection of Manning 
and Lockwood. 

Noticing that the Taurus' fuel gauge 
is edging toward empty, Diane Ma- 
honey asks Northstar central whether 
there's a service station within two 
miles. In seconds, we are told there are 
21 to choose from. Narrowing the 
search by the direction in which we're 
traveling and the credit card she wants 
to use, Mahoney is given directions to a 
gas station less than half a mile away. 
Project Northstars map database of 
the New York metropolitan area also 
designates locations of hospitals, 
pharmacies, automated teller ma- 
chines, hotels, and even restaurants 
categorized by cuisine—all are just a 
cellular call away. 

Yet of the four GPS applications be- 
ing tested, only Project Northstar has 
enough data to provide accurate, de- 
tailed directions from our current lo- 
cation to a selected destination in an 
easy-to-use manner. The Trimble 
hand-held unit has a navigation 
mode that displays overland dis- 
tance, direction, turns, current speed, 
and estimated time of arrival to any 
goal but can tap only that informa- 
tion previously stored in memory by 
geographical or map coordinates— 
thus limiting this feature's practicali- 
ty. And while Road Scholar's City 
Streets and DeLorme's MapExpert 
can pinpoint a selected destination by 
its street address and allow a route to 
be traced on-screen, neither has the 
necessary data on one-way streets, 
limited-access roads, and other po- 
tential traffic obstacles. 

For example, Project Northstar 
not only includes local road informa- 
tion, but also traffic conditions that 
are constantly updated so callers can 
be steered around tie-ups. 

Project Northstars primary appeal 
may be its unique security features, 
however. If a motorist has a flat tire 
on a lonely, unfamiliar stretch of road, 
a call to the Northstar service center 
will also relay GPS position informa- 
tion so that assistance can be dis- 
patched to the spot. Drivers can also 
be equipped with a “panic button,” a 
key chain attachment that sends a dis- 
tress signal (and position) to a North- 
star operator. In addition, if a vehicle 
is tampered with or stolen, its alarm 
system automatically alerts North- 
star, thus allowing police to track the 
car and maybe even catch perpetra- 


tors in the act, even before the owner 
is aware of the theft. (The phone call is 
critical with directional location sys- 
tems. like Lojack, in which a radio 
transmitter hidden in a car is activat- 
ed by the police if you report the car 
stolen.) | | 

Each of these GPS applications re- 
lies on the availability of the three or 
more satellite signals to derive a re- 
ceiver's position, The 24 GPS satellites 
are deployed so that six to eight satel- 
lites are always in the sky above any 
location, but they must be in clear 
view. Hills, trees, buildings, overpass- 
es—any may block GPS satellite sig- 
nals, as we find out when we cross the 
lower level of the bridge leading: from 
the Bronx into Manhattan. After stop- 
ping to pay the toll on the Manhattan 
side, we ask Northstar for our position 
and are told that we're still in the 
Bronx. The Trimble receiver says that, 
in this location, we can access only one 
satellite signal—not enough for a posi- 
tion reading. Only when we drive onto 
the Henry Hudson Parkway can we 
pick up our position. 

At which point we encounter an- 
other limitation of GPS receivers. 
“Batteries low Please replace” ap- 
pears on the Trimble display, while 
the battery in Keith Hendrick’s IBM 
portable computer is exhausted after 
little more than an hour of continu- 
ous use. The reason: The GPS satel- 
lites’ signal strength is so low at the 
antenna, typically -163 decibel per 
watt (barely above the atmospheric 
noise level), that it requires consider- 
able amplification. This causes rapid 
battery drain. The DeLorme Map- 
ping GPS MapKit Plus add-on unit is 
still running because it includes its 
own battery to supplement the power 
supply of the portable computer to 
which it’s attached. Project North- 
star’s receiver as well as other GPS 
in-dash devices draw power from the 
car battery. . . 

As we near the POPULAR SCIENCE of- 
fices in midtown, the remaining GPS 
receivers face their greatest chal- 
lenge—Manhattan’s high-rise build- 
ings. Driving crosstown on West 30th 
St, we learn from the Trimble unit 
that three satellite signals are accessi- 
ble at street intersections and at mid- 
block where buildings are lower, while 
only one satellite comes through near 
the tall structures on the avenues. In 
reporting our position, Project North- 
star is inaccurate by about half a 
block. DeLorme, tracking our route in 
what it calls “breadcrumb mode,” 
shows a series of arrows wobbling 
from side to side down the street, 
though our path is straight. Mean- 


while, DeLorme Mapping’s Gordon 
Autry is surprised and delighted that 
we're still getting GPS signals amid 
the skyscrapers of Manhattan. 

The four GPS systems tested here 
should appeal to a wide range of con- 
sumer needs and budgets. The Trim- 
ble Scoutmaster is $900. Not counting 
the cost of a Windows-compatible 
portable computer, the Road Scholar 
package of City Streets software and 
Marco Polo PCMCIA card is $500. De- 
Lorme Mapping’s GPS MapKit Plus is 
$2,995. Pricing and availability of the 
Project NorthStar service have yet to 
be determined. 


uestions remain about the suit- 
ability of these and other GPS 
receivers’ output. For instance, 
one DeLorme Mapping brochure in- 
cludes a warning for on-the-road 
screen watchers: “Do not use the GPS 
MapKit while you are driving or pi- 
loting a vehicle. Bring a passenger 
along to serve as a GPS MapKit oper- 


ator.” In the case of Project North- 


star, there has to be some doubt 
whether men, who still constitute the 
majority of business travelers and are 
notoriously loathe to ask for direc- 


tions, will want to place a cellular | 


phone call to admit that they’re lost. 
According to Diane Mahoney, during 


testing of Project Northstar there was | 
no specific research into whether men | 


were less likely to ask for directions 
than women. Perhaps there is no need 
for official study: On her office wall is a 


cartoon of a couple in a car. The wife | 


asks why her husband won’t ask for di- 
rections. He replies, “A man’s got to do 
what a man’s got to do.” 

Meanwhile, the accuracy of satellite- 


based navigation available to individ- | 


ual users is likely to improve as the 
practical difference between military 


and civilian systems blurs. After all, a | 
| to work on VCR's without boring unnecessary 
can result in the position of a vehicle | electronic basics. 


being off by 100 yards isn’t going to win 


purposefully induced timing error that 


many fans. But by placing a GPS re- 
ceiver at a precisely known fixed loca- 
tion and comparing its satellite-de- 
rived position with its actual location, 
a correction message can be broadcast 
to mobile receivers, vastly improving 
the accuracy of such positioning. 
Already, there are commercial DG- 
PS systems nationwide, such as Dif- 
ferential Correction Inc., which broad- 
casts on local FM radio stations’ 
subcarriers and offers accuracy with- 
in ten meters, five meters, and one 
meter, depending on the fees paid by 
subscribers. In addition, two govern- 
ment agencies are developing their 
own DGPS services. The Coast Guard 


is spending $14.3 million to deploy lo- 
cal systems along the ocean coasts, 
the Great Lakes, and the Mississippi 
River with errors of less than three 
meters by 1996, and the Federal Aero- 
nautics Administration is taking bids 
on its GPS Wide Area Augmentation 
System for accurate flight navigation. 

It may seem ironic for private and 
public funds to be spent to defeat the 
government-created error in SPS— 
all the more so when, because the 
U.S. military does not have enough 
PPS receivers for all its units, the 
signal’s encryption is turned off so 
civilian receivers can be used with 
the same precision, as was the case 
during the recent U.S. troop deploy- 
ment in Haiti. But Jules McNeff, the 
Pentagon’s GPS expert, points out 
that DGPS systems actually improve 
upon PPS accuracy. With continued 
development, DGPS systems are ex- 
pected to bring positioning errors 
well below the one-meter range. 
Says Mike Dyment, an analyst with 
Booz, Allen & Hamilton Inc.: “Ву the 
end of the decade we will probably 
see over-the-air DGPS with centime- 
ter accuracy." 


Earn $1000 
A Week While You Learn High 
Paying VCR Repair. 
.... Earn While You Learn... 
(a Secrets Revealed... 


Sum Train at Home 
ZF If you are able to 
* work with small 
hand tools and pos- 
Т sess average me- 
^ Chanicalability, you 
aa Could earn top dol- 
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| For Free Information Package Send Coupon to: 
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The Thinking Person's Gift Guide 
CLEARANCE SALE! QUANTITIES LIMITED. 


The Rainbow Light 
$59.95 - #1904 - Everyone delights 
at the wonder of this magical Rain- 
bow Light. It can beautify a room or 
provide sleeping comfort for chil- 
dren and adults. This compact 
lamp (4" x 4" x 3 1/2") fits practi- 
cally anywhere and can project a 
rainbow up to 30 ft. long. Wonder- 
ful applications for home, busi- 
ness, classroom or any special dis- 
play you create. 


Starship Earth'" 


$325.00 (Call for shipping) - #1905 - "Starship Earth'" is a ‘per 
sonal planetarium’, and the very best celestial globe we know.” 


SensorTester Plus 


A must for any car owner. This unique device performs six differ- 


ent tests (including 1 temperature, reluctance, potentiometer, etc.), 
| | will troubleshoot | 

| faulty sensors on 

| domestic and 

| imported vehicles. 

| Will test ignition 

| modules for GM, 

| Ford, and Chrysler 

| automobiles. 

| Comes with full 

instructions and 

| one year warranty. 
#5012 $34.95, 


Warbirds Weather Station 


$99.95 - #1825 - A collection of today's hottest aircraft (F-14, 15, 
16, 111, FA-18, A-10, AH-64) etched into lacquered solid brass 
and mounted on solid 
American black walnut 
panel. Instruments 
have solid brass 
bezels: barometer, 
thermometer, humidity 
gauge. Comes with 

full instructions and 
one year warranty. 
Dimensions are 

10 1/2^ X 13". 


Astronomical Society of the Pacific. This impressive transparent 
sixteen-inch diameter outer sphere details over 1,100 stars. 
They're all accurately silk-screened on the sphere's inner surface 
for long-lasting protection. Stars are identified by name, Greek let- 
| ter designation, brightness 
| from first to fifth magnitude, 
| and distance from Earth in 
light years. There is an easy 
three-step setting process 
that allows you to reproduce 
Earth, Sun, and star move- 
ments for any time, date, 
and location in the world. 
This striking piece is hand- 
M crafted of museum-quality 
1 acrylic and rests atop a 
| sculptured acrylic desk 

, stand. Includes an instruc- 
tion ! booklet with activity section written by internationally 
renowned astronomy expert George Lovi. You will also receive a 
Certificate of Authenticity signed and dated by the craftsmen who 
hand fashioned your Spectacular model. This item makes a stun- 
ning addition to any home or office. 


The Stars Above™ 
$119.00 - #1906 - This handcrafted piece provides an ideal way 
to learn more about the heavens. It accurately details all constel- 
lation patterns, complete with 
constellation and principal 
star names. You'll discover 
the paths of the planets, the 
Milky Way, and many star 
locations — any time of day or 
night, any night of the year. | 
This fourteen inch diameter 
working model includes a 

-booklet to help you explore 
the sky, a wax pencil for celes- - 
tial charting, and a clear base. 
This piece lights from the 
back and is powered by a 
concealed nine-volt battery. 


and ask for Dept. 6BFG 
or write 

TMM by Mail, Dept. 6BFG 
O90 Lisbon St. 


SHIPPING 
Under $40 
1540- $60 


$60 - $80 | 
$80- Ир .9! Lewiston, ME 04240 


We accept MasterCard, Visa, American Express and Discover. Or send a check or 
money order. DO NOT SEND CASH! Customer satisfaction is guaranteed. We offer 
express delivery, 3 to 4 business days. for an additional $10.00. Please add 
applicable sales tax. (Canadian customers add 55.00 per order.) 


Shoppers’ Showcase 


A selection of products and services for PoPuLAR Science readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (810) 350-3800: fax # (810) 350-3557. 
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Jerrold, Scientific Atlanta, Panasonic 
Pioneer Green, FTB3, SAS, Super-Pio 
| Jerrold Impulse & Starcom series (Stealth) 
Sci. Atlanta inc. 8536/+, 8580, Drop-field (M80) 
FAST SHIPMENTS FREE CATALOG 
3O DAY MONEY BACK GUARANTEE 


1; -800- 818-9688 м. «cs: 
U.S. Cable TV, Inc. Dept.: KPS035 
4100 N. Powerline Rd. Bldg. F- — FL33073 | 


| Takes the place of both your hand-held 
trimmer and steel-bladed mower! 
The DR* TRIMMER/MOWER 
rolls “light as a feather" on two 
BIG WHEELS! TRIMS far ur 
easier, better, more precisely than АЖЕ WI 
hand-held trimmers. Plus MOWS Е 
everything from whole lawns АҮ 6, 
(even wet!) to tough, waist-high 
growth with ease! Rocks, roots, 
stumps, etc., do it no harm because |} 
the "DR*" has no steel blade to 
bend or dull. Perfect for ALL 
mowing and trimming around 
smaller properties, vacation 
homes etc., or for 
finish-up mowing 


jPlease mail this coupon today for FREE DETAILS | 
Габош the Revolutionary DR" TRIMMER/MOWER - 
үїпсїшдїпр prices of Manual, Electric-Starting and All- | 
! Electric Models, “Off-Season” Savings now in effect, I 


ишн < 


$ To: COUNTRY HOME PRODUCTS", Dept. 152 
Ferry Road, Box 89, Charlotte, VT 05445 


land 30-Day Risk-Free Trial. There is no obligation. : 
| Name — psc 4 
Address E 
I City Sue — ZIP $ 
y 

| 

al 


| FREE BROCHURE 


| [ Seet 


-— 


Bargain Books 


WOOD HEAT 


Forced alr or Save up to 80% on publishers’ overstocks, 
КЕ hot water furnaces B scoterday at Thousands of books, from, 
i I yes vi а. best sellers to rarely seen titles. j 
E Е. Charmaster® ` Belence, Do-it-Yourself, Arts & Crafts, 
| 26-6786 2307 story, Biogra ature—over 40 sub- 
m D WADING MOD | ject areas. Write for FREE CATALOG. 


L Hamilton Boxia. rate viage, CT оез] 


OWN A MACHINE SHOP 


Do your own machining and shop work with 
a Smithy 3-in-1 Lathe * Mill * Drill 


FIX IT | 
YOURSELF! 


* Казу to use! 


SPIRAL STAIRS 
Coast to Coast Delivery 


Mie’ | 


тш 


FREE ENCLOSED 
TREAD ENDS 
$220.00 VALUE 
Save 30 % to 50% 
Stock & Custom Stairs | 
тез Mocks ieee ,۽‎ c | | ie „ TEC, X eSave Money! 
3'6" to 7 Diamet er | в F | | | : i X * . | à | «Save Time! 
| Easy To Install f *А$ low as $1095 


| For FREE Catalan Call: @ Smithy 
1-800-45МІТНҮ с: 


Smithy Dept. PS 
I 800-476-4849 3023 E. 2nd Street 
(Ask lor operator PS ) 


WATER WELL 
DRILL KIT 


Call or Write - 


SALTER INDUSTRIES - 


P.O, BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 JCP 


STRANGE 


r4 E Thousands of happy 

BOOKS! ||| gardeners and homeowners 

s ctu. 256: 3 dm | have discovered the Hydra- 
Discover one of the most bizarre collections of in- UE C Drill secret. They drilled 


credible plans, lost secrets, forgotten events, and 
strange theories ever assembled! Write for a catalog! 


Learn how to make neon signs, 
° Tesla! rewind motors, get high ae ج‎ 


L S olar С ещ auto alternators and gen- 


, erators, build a spot 


‘Homestead ing! Tu: 


their own wells and their 

gardens prove it! You 
can, too. Call or write us 
today and we'll send you 
a big, free package of 
information about 


working solar cell, a Wimshurst| | 
e Booze! machine, shortwave radio books, | | drilling your 
| 4 crystal sets, Telsa Coil, Jacob's 
net Ladder, Van s Graaff, More Write own well 
or a catalog! ith the 
e Windpower! “сы; making hace 
booze, chili, tanning Hydra-Dnill. 


«Chemistry hides, Easa A eint, 
eMuch More! “1. Vacuum form 


plastics, Learn lock- 
smithing, calculus, € Much more! Finest col- | 


Call Toll Free 
1-800-333.7762 


lection of Tesla Also, ask a "How To..." videotape! 
Write for Lindsay’ § Technical Books cance? All d gendi and Sh Man = 


EL? 7694Anderson Road 
Opelika, AL 36802 


(D) YES! Send the FREE INFORMATION PACKAGE. and the 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL. 


iie Tora CATALOG! 


| 
i 
Findo sTechnical Books! 
l 
i 


Box 538-WV9, Bradley IL 60915 
[_] Send a Technical Books Catalog! $1.00 is enclosed! Ш 


Address 


City/State/Zip 


Print Name > { 


нобе 


City ___State 
| кыш шыш шыш шыш шыш шыш шыш шыш шыш пыш 


7 27, ——_- Lr (must have) - © 1995 DeepRock 
шыш кыш шшш шыш шын шыш шыш ee ee ee 


[п Теп Years You'll Find | 
¬ Innovations 


Wait. Get Yours Today. 


ortable telephones. Pagers. Solar 
Pikon 
commonplace. At Lifestyle Fascination, 
we offer b: latest ideas and inventions of 
our time. Things that make your life 
easier, safer and even more fun. 
Hundreds of high-quality products all at 
value prices. pw il backed by a risk-free 
uarantee. The full line is available 
ough our catalog, but were featuring 
three of our top innovations here — not 
available in stores anywhere. 


The First Magnetic Pulse 
And Sonic Wave Pest 
Control System. 


_ Pest Contro 


Now the powers of two proven pest 
eliminators combine for continuous and 
economical pest riddance without 
dangerous chemicals! Completely safe 
for humans and pets, new PestContro 
imply plugs into an ordinary AC outlet 
and operates for pennies a month. It 
emits electromagnetic interference and 
ultrasonic sound waves in a 2,500 sq. ft. 
area — even through walls! In just days, 
your home is completely free of nasty 
en roaches, mice or other vermin. 

technological breakthrough you'll 
appreciate for years to come! 


"ECCE EET 


Microwaves. Even | | 
computers. Great innovations, now 


NAM. Кү 


Outlasts Ordinary Flashlights 
By More Than A Decade! 
Now That's A Bright Idea! 
The impressive, high-pressure Xenon 
lamp and variable-focus deto system in 
this little light produces a blinding 10,000 
candlepower beam. At a mere 4.9 inches 
and 4.4 ounces, thats a more concentrated 
beam than the light of units 20 times 
bigger. Advancements in lithium batteries 


created two small Nos E 
8-volt workhorses Scorpion 
Personal 


with a shelf life of зо 
Flashlight 


ten years! In an 
emergency, the m 
Scorpion switches | 9: 
on brightly every f- =: 
time. Its иша-@ 
durable rubber- E / 4 
aluminum body f S- 
use for a lifetime. | ¢ 


а ~*~ Ё Ж; 


eventually will | ~ 
replace traditional 
in the fae fa — 4 
we've got it for you 1" brightest, lightest, 
todavi smallest, personal light 
* ever works on the same 
batteries for ten years! 


Everyw 


Americas Most Innovative Products 


here. 


Thermafrost 
Portable 


Cooler/Heater 
Mini car 
~ | refrigerator/microwave 
__| beverages cool for the 


d ultimate cruising 


Advanced Engineering 
Produces A Cooler And 
Heater In One Unit. 

Now when you hit the road, you can 
enjoy hot or cool refreshments mile after 


mile. Its pra for the front seat and 


switches from a brisk 38° to a sizzling 
130° instantly. Even baby food and baby 
bottles fit neatly in the console-mounted 
system. indudes a FREE aluminum 
beverage container. Driving isnt a drag 
with this little marvel at your side. 

At Lifestyle Fascination, we process 
your order immediately, so you can 
enjoy all the advancements of tomorrow 
today! Call or fax your order, or Lifestyle 
Fascination catalog subscription request 


Э) now and see the future at your door. 


Call Now And Well 


E 


24-HOUR CREDIT CARD ORDERING 
1-800-669-0987 
Dept. No. 1003 
Or Order By FAX 1-908-928-1107 
55 Progress Place, Jackson, NJ 08527-3002 
L X3 Eee sr эё. є 


RACK LOCKER 


FROM LOCK- DOWN SECURITY TO 
INSTANT 1200 LB. RACK OR HAUL 
ANYTHING IN BETWEEN. GALVANIZED 


STEEL, WATER TIGHT. 800-533-3339 


чч ши иш иш иш иш ит ыш llsllgs.lll а. 


"HYD RO A 
IVIAGNATRAC.; 


No Belts...All-Hydraulic Drive! I 


Use for excavating, clearing, 
landscaping, gardening, 
logging...or work for 
others for Extra CASH! 


EM @ CATALOG .... $2.00 
иң Ht @ VIDEO ........... $9.50 

c BROCHURE .. Free 
6 Technical Manual - $8.50 


Var 2 STRUCK-KIT «Box 307 • Dept: PS35 
CEDARBURG, WISCONSIN 53012 _ „ 


BEDROOM ORGANIZER 


FITS UNDER ps dem 
BOX SPRING TT DRESSER 


ў FACTORY 


REPLACES __ DIRECT MY, ү 


BED 
FRAME 


< CEDAR 
DRAWER 
LINERS 
6 FT. LONG 
DRAWER 


| ‘up to 16 
DRAWERS 


PUT A DRESSER UNDER ANY BED - FROM $159 


FREE CATALOG 


Set up complete foundry! Build a low-cost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write tor a complete catalog! 


POUND IRON! 


Blacksmithing and forging manuals, books, plans, | 
projects, and much more! Write for a catalog! 


BUILD YOUR OWN ire е, shaper, 
: milling machine, 
MACHINE SHOP! 


sheet metal brake, 

bandsaw, more! 
Learn to restore machine tools, spin metal, more! 
Build one-lung gas engines, Stirling 
& steam engines, more! Build tools, 
shop accessories, more! Build a 
complete metalworking shop! 
Low-cost! Incredible! Write! 


` 
à» Write for a 
E CATALOG! 
ОШИК Send $1.00 for your personal 
THUA Lan 4 copy of our giant metal working 
= ef catalog! Learn secrets and skills 
you never thought possible. Hun- 
dreds of guaranteed quality books! You'll be amazed! 


= for a complete catalog TODAY! Do it NOW! | 


dons METAL BOOKS 


Box 538-ETL, Bradley IL 60915 | 


21 Send your latest Book Catalog! $1.00 is enclosed! 


| мене o ae ee eee — f 
| NES o Е o ر ا ا‎ P 


| City ЖЕ. В E E Zip 
ee NN 


1-800-782-4825 


Save on Cable rental fees! 


CABLE TV 


DESCRAMBLERS 


WE’LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN - 
OAK-PIONEER-SCIENTIFIC ATLANTA 
• 24 HOUR SHIPMENTS! 

• 30 DAY MONEY BACK GUARANTEE! 

e QUANTITY DISCOUNTS! 


MASTER CARD * AMEX * VISA • C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) 


Anyone implying theft of service 
` wil be denied assistance. 


N 


Te = = шыш тын тыш ыт -— — = 


Pre-cut dome home kits in a variety of floor plans up 

to 3,000 sq. ft. Complete kits start as low as $6,795. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video $10 more. 


ÆA TIMBERLINE GEODESICS 
2015 Bloke St., Berkeley, CA 94704 1-800-DOME-HOME | 


Get Into А High-Payi Career 
їп A Mechanical rine. ing ы 
Or Technical Field . 


Free Facts about Career Diplomas 
In Lucrative Professions 
эрлай ا‎ EOE туох gai ) 
а new career, job promobon, 
even your own business. We send ; 
lessons, tools and materials right to he 
home and train you fast. Call or send for se 
free information on the career field you're & 
most interested in. à 


Ext. 6954 
A; MINE 2 hours a day, 7 days a week. 
OR MAIL COUPON TODAY! = == == 
C International al Correspondence schools 
| Dept. APCS25S, 925 Oak Street, Scranton, PA 18515 


бог fre tests on how сай at home for the career | have 
| chosen. No obligation. CHECK ONE BOX ONLY. 
po orm 
| o Business Management Civil Engineering Technology j 
| Las d. Marten] Option. С) Болка Toi | 
mt | neering Te 
E p) В 
Ш ngineenng тес 
ر‎ CAREER DIPLOMA COURSES —_ i 
i EJ АО Mecha Mechanics E] Computer ProgamminyCOBOL і 
[ Û Surveying & Mapping Г] Personal Computer Specialist — | 
Г] Drating PC Repair 
C] Air Condition & Refrigeration Г] Desktop Publishing & Design 
Е Сотона апос deo E 
ТЕСИ: ete med 
ion 
Б Electri Г] Fashion Merchandising | 
i В at - Management 8 Popa i 
| E Electron Г] Animal Care Special i 
(0 Bookk i er O Joumalism/Short Story Writing 
| Ochi che eas Г] interior Decorating | 
O M Assistant Florist 
| Û Legal Assistant Г] Teacher Aide i 
O Legal Secretary Г] Home Inspector — © 
LOU т | 
1 5 م اجا ورا وا‎ pi П. Repair і 
| ÛJ Catering/Gourmel Cooking Г] ical Тасі i 
liens Age 
[Address Apt. # | 
[City/State__ = = Zp |] 


[Phone ÛL mm ا‎ ы ы, 


INI Northern’ 


| Жз the Pros and Handymen Shop 


FREE CATALOG! 


1500 PSI Industrial 
2 HP Electric 
Pressure Washer 
Cleans fast! Triplex 
plunger pump has brass 
head. Downstream 
chemical injection. 
Complete with accessories. 
Items 157182 


Electronic 


Detector 
Barks Like a Real 
Dog! Built-in radar 


f detects up to 19 feet away.Uses 
f ordinary 115 Volt outlet INSIDE 
| your home or virtually any 


| Instrument multiplies by 30,000 
times the light your naked 
Í eye can't see! Built 


mug а 


| Each o operates on п just 5 Watts of power. Has a range 


f Magnifies objects2.5 ™ 
| times. Powered by 2 AA 


structure you want to protect. 


Item? 16266 


Mos = з Tier- Style Solar Light 
md Mounts in the ground or on the wall 
А with bracket. 10” ground stake also 
~ included. No wiring needed. Initial 
С > charge must be 12 to 14 hours in 
23. direct sunlight. Performance varies 


8) the Sun Belt. 


2 Item 33850 sale 


Night Vision Binoculars 


for Russian military. 
Excellent for securi- 
ty, boating, more! 


batteries, included. | 
ltem# 172111 


"татан Rids Pests! 
У. @ Each silent unit plugs 
E "] 3 | into amy standard 
= 120 Volt electrical outlet. 


of 300 to 500 square feet. 


Item# 16846 sale/3 pk. 


ft е5 


Sane BF sal ur your Tz Diss m d d us Catalog, 
Jim TOLL E FAS 


1-800-533-5845 | 


Fax: 1-612-894-0083 KEY Cone 76282 
шш! 


Prices Good Thru 4-14-95 
GRP یک ی ی‎ RI INES SITPRO IPN NIE NEE 
| 
Name: 
i 
Address: 
i 
І 
L 
| 
City: State: Zip: 1 
Key Code 76282 * SEND TO: NORTHERN, - 
Р.О. Box 1219, Burnsville, MN 55337- 0219 A 


The amazing walk-behind brush cutter! 


The DR? FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pastures, 
woodlots, wooded and rough non-lawn areas 
with ease. CUTS tall grass, weeds, brambles, 
tough brush and saplings up to 1" thick. 


| CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like 
hand-held brushcutters and sicklebar mowers. 
Perfect for low-maintenance wildflower 
meadows, European-style 1 
woodlots, walking paths, 
гог any area you only want 
to mow once a month 

or once a season! 


» Self-Propelled 


e Mows up to 1/2 
acre per hour! 


ı Please mail this coupon TODAY for complete FREE, 
IDETAILS of the DR* FIELD and BRUSH MOWER! 
including prices, specifications, and "Off-Season" Savings 


Inow in effect. There is no obligation. 

ane PSC 
I Address 

State ZIP 


rd COUNTRY HOME PRODUCTS”, Dept. 152F | 


Ferry Road, Box 89, Charlotte, VT 05445 


the weather 
ur ULTIMETER® II Weather 


Station helps you plan your | 


day, safeguard your family and 
property by alerting you to local 
| conditions that often vary from distant forecasts. 
Tells you to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
flyainst sudden gusts, protect plants against 
Weather extremes. Over 20 weather functions: 
—— owe * Wind Speed 
| _ and Direction 
| (40 ft. cable) * 
| * Temperature 
25 ft. cable) 
hill Factor * 
E ® High: 
lows/times 
si р: /dates • Metric/ 
actual size: 2 7/8" x 6 7/8" English m Op- 
tional selfemptying rain gauge * 30-day money back 
guarantee * One-year warranty 
HOME WEATHER STATION .......Only $179.00 


Add a Second Keyboard/Display Unit...Only $69.00 


NEW! Add our PC DATA LOGGER.......Only $69.00 
Del. in US, add $8.25 shipping & insurance. NJ res, add 6% tax. 


For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 
FAX orders: 908-517-0669 


Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY ека т рика. 
Free Brochure Our 18th Year 


L^ M BHP 


| CONCRETE MACHINERY CO., INC. 


| P.O. Box C99, Hickory, NC 28603 


©1094 Peet Bros. Co. J 


MEN: BE 
TALLER!! 


SIZES: 5-12 
WIDTHS: B-EEE 


IN 
BUSIN 
OVER 50 YEARS!! Е 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing 


innermold inside the shoe. NO OVER- 

| SIZED HEELS! Look like ordinary shoes. 
Will make you up to З" TALLER, depend- 

ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
ELEVATORS? Í] 


RICHLEE SHOE CO., DEPT. PS53 
P.0. BOX 3566, FREDERICK, MD 21705 


for making Ornamental 
Concrete Items | 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


[EE тү ^ 154 


AAL ; UR mg E E ok VERE. 


LFF 
TANNING BE DS 


шу Direct and Save Up To МЕ 


door mel FE Icd T 
wen’ cane Lise Orts 


Call for a FREE Color Catalog! 


1-300-462-9197 | 


mx 


Outdoor Wood Furnace 
Eliminate Heating Bills 
800-248-4681.218-782-2575 


SMALL COMPANY « BIG DISCOUNTS! 


TV DESCRAMBLERS AND CONVERTERS 
Top Brands Available ‘cies 


Express 
А SATISFACTION GUARANTEED! сою 


єч 1-800-775-0444 “=” 
T.C. ELECTRONICS 


Decoders and Descramblers must be not used without 
в authorization by your local cable operator. No Tennessee sales. 


CABLE TV DESCRAMBLERS | 


* Quantity Discounts * 24 Hour Shipping 
e Save Money Don't Rent 


NOBODY BEATS OUR PRICE 
Call Lis Last For Best Price 


T800-677-0321 


Anyone implying theft of service will be denied service 
VCI - NO FLORIDA SALES £u 


ES AUTOMATE YOUR HOME 


Hundreds of hard-to-find home automation and wire- 

less control products. Computer control of vour home, 
mesi Selection of Security systems, surveillance cameras, audio'video 

control, HVAC, pet care automation and much more 


тойу in the World Call for our Free 56 page Color Catalog 


800-367-9836 


Home AUTOMATION der Inc. 
151 Kalmus Or. Ste L4 , Dept. PS5, Costa Mesa, CA! 32628 


SINGERS! SA. aa 
ws VOCALS И. 
Unlimited Backgrounds" “=> 
From Standard Tapes, Records, & CDs with Ж 

the Thompson Vocal Eliminator'" Call Now kw 
for Free Catalog & Demo Tape. 

Phone (404)482-4189-Ex1 60 


LT Sound, Dept PS-15 | 
7988 LT Parkway 
Lithonia, GA 300 T 
24 Hour Demo, Info Request : 
Line (404)482-2485 - Ext 60 ~ 


The Thompson Vocal Eliminator" - Better Than ‘Karaoke! 


with Badge A Minit 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons, Buttons are proven money- 
makers at fairs, Пеа markets, con- 
ventions, or anywhere people 
congregate. They're fast and easy mí 
to make with Badge-A-Minit and 1 
inexpensive! 

send for a FREE full color 

catalog or send for « 

Starter Kit, only 529. 95 

plus $4.25 shipping. a 

(IL residents add $1.87 tax) 


Badge-A-Minit, Dept. P3395 Box 800, Lasalle, IL 61301 | 


CALL 1 — 4103 


The Original Home Machine Shop 
Designed in USA by Shoptask 


" " i 
x зды, 
ET : 
^ 


3 Versions to Choose 
CNG Capability 


J Axis Power 
Feed Available 


12 Month 
Warranty 


10058 Parts 
Ж و“‎ om 


All Tooling 
_Available 


17° Swing 
11 x 18 Mili Table 


- 
a 


1-800-343-5775 FREE BROCHURE 
DEMAND THE BEST 


SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 
SINCE 1981 


a= PAINT REMOVAL 
and SANDING TOOLS 


| Бл 


e POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

e STRIPS 1 SQ. FT. IN 15 SEC. 


e FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE 


AMERICAN INTERNATIONAL TOOL IND., 
1-800-932-5872 


INC. 
(401) 942-7855 


5548 Classifie 


BUY FACTORY DIRECT AND SAVE! 


= INSTANT GARAGES 
“COVERI 


Щ ALL WEATHER — 300 DAY MONEY BACK GUAR i 


" Starting At ; 


В: S. ks, 
$199 Boats, Docks, Hot Tubs, Бай а, 
Motorcycles, Pools, Paintbooth, Concrete, | 

Workshops, Gov't and Industrial Contracts, Sandblasting, 
Camp or Temporary Shelter, Walkways, and More! 
HEAVY DUTY Steel Frame. Durable Dupont® Cover 
with Zipper Door. Sizes Available from 5' to 60' Wide, 
up to 30' High, Any Length. Withstands Rain, High 
Winds, Sun, Sap & Heavy Snow. Mo permit Property 
taxes or required. Assembles and Anchars Easily. 
Covers last up to 20 Years. We Ship to Your Door! 
CALL NOW Toll Free 1-800-932-9344 | m 


203-781-8000 
FAA: 203-781-8005 


DEALERS & EXPORTERS 
WELCOME тук SO) 


| SET.  DESCRAMBLERS 


KA 
Y- ELECTRONICS 


^ 14937 Industrial Rd. 
Y (Omaha NE 68144 


x- 13 Month Warranty. 
x^ Friendy, Courteous Service. 


x” Buy 2 save 10% on second unit. 


| FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


d Opportunity Mart 


— YEAR WARRANTY 
ANTEE! 


To advertise in this sec- 
tion call Randi or Paul 
800-445-2714 


Owning your cable 
equipment saves you 
the high cost of monthly 


rental charges, and gives 
you complete control 
of your TV. 


VORNE d Fo 


CONVERTERS & DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle • Hamlin * Tocom 


cames 
МПА 


875 S. 72nd Street * Omaha. МЕ 68114 


g 


Get a Security 
Car Alarm System! 
Look in our FREE catalog 


for other great personal 
security products! 


К | amt 
oce | VISA | pec 


EE MD anc 


875 S. 72nd Street * Omaha, NE . 68114 


POPULAR SCIENCE MARCH 1995 * 127 


Classified Opportunity Mart 


Revolutionary Cable Descrambler Cable Converter & Descrambler 


OUAVISION | ^ seeder one iow pece 


COMMUNICATION ONLY 
TERMINAL $175.00 


КОШ Stargate Combo limited to 
TT пой Й 1213 with CMTM2 or 
d CMSA Descrambler 


ac 


NOVAVISION VERS ae 


Wit Year Easy to use On Screen Menus 
| Es O | 1 керы ENTER THE 
Technology! => ee 


MENU EXIT 


Replaces Jerold, Pioneer 


and Scientific Atlanta T a | 
2. POSITION DISPLAY МО S6ROLL LETTER ON LY 
Features... a Rese аы КАНЕ. 


$279.00 


a Built in Descrambler MENU--EXIT PREVIOUS MENU--EXIT PREVIOUS 
“com шег Interface 6 Picturein-Picture Combo ` 
* Infra-Red Wireless Remote Control „ Channel 3/4 Switchable limited to CMJX Descrambler 
«Integrated Volume and Mute Control «Last Channel Recall 
* On Screen Menu Displays For All « Sequential or Direct Channel Access 
User Functions * HRC / STD / IRC Programmable 
* Clock { * Auto Frequency Control Tuning FREE 
« Favorite Channel Memory Bank * Sleep Timer 


« Programmable Parental Lockout • Audio and Video Ports 
! e Switched Electrical Outlet 
• Inview Video Pass-Thru Technology 


DESCRAMBLERS / CONVERTERS 


CATALOG! 


NU-TEK 
= ELECTRONICS 
J 3250 Hatch * Cedar Park, TX 78613 | 


Cable TV Descramblers - 


We offer a full line of original and 
aftermarket descramblers for ies Ploneer, 
Zenith, Scientific Atlanta, General Instruments ... 


CONVERTERS | 


Jerrold, Scientific Atlanta, Zenith, 
Pioneer and Tocom Systems 


| We specialize in 
| ‘QUALITY PRICING” 
We will beat any price - 
just fax us your invoice! 


Order your FREE | САЦ 800-487-2225 — (810) 566-7248 |! 
catalog today! 6325-8 Falls of the Neuse Read == Еах (810) 566-7258 | 


Your Cable 
Connection 
| То The Stars! 


No Michigan Sal 
Raleigh, NG 27015 шыш шын шшш — 


STOP JAMMING МЕ: 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 


e Converters & Descramblers ==, TA, streaks, jitters. This is caused by copy protection jamming embedded in | 
ЧУДАН the video, The MVE2000 will spot and completely eliminate Macrovision 
* All Makes & Models | ا‎ and all current copy protection giving you a crystal clear picture. 


* Quantity Discounts 
* 30-day Money Back Guarantee 
* Best Warranties 


Зе bb Guaranteed - 1 year - 30 Day Money Back | 
7 Eliminates all copy protection 
: | + Works on all TV's, VCR's, Beta 


* Completely Automatic no adjustments 


643 N 98th St STE 260 * Omaha, NE 68114 with Ө volt s * Digital state of the art 


"COD * MasterCard + Vis к банке» Г Е; 
' ш" LS mex iscover | RISER AE to tek 1 -800- 967- 2603 


Add 86.00 S/H Distributors Unlimited *3825 South Campbell, STE 194, Springfield, MO 65807 


10% Restocking Fee | 
7 ۰ Tele 
Check 
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For the amount of money you spend each year on 
cable rental, ie саша own awe *;- 


Т [Г M A PAVE A | LI Wie "E 
L' 1317? YY LV ES ПІЧ РЯ Fe 


.| save money by purchasing y your ellê 
equipment. Access all premium and basic 
channels, We offer the I prices on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
"Pioneer. 4 REE 30 day t 
and 1 year warranty. So, if you are е tired of the: rising cost 
of cable TV... 


la Ы | J 
fi i [| 


period 


n | p | 
LEE x 4 
m 


i jg ' [ 
Ti лы ла ьа р 
ш J 


йй АЎ i Add-on Cable Company‏ ا 


Get the latest technology in cable converters and descramblers 
© Best prices 
* Save on equipment rental fees 
e Quality merc mde by brand-name manufacturers 
e Friendly personal service 
© Thirty-day money back guarantee , 
e All orders delivered fast and У 
conveniently via FedEx Economy 
Two-Day? service gs 


You'll a ааа! the premium 


view when you order from us! 


Call " free catal M МЕЕ EAD EET NC 
"Ü 11*/032 кон. коки. #106, TUCSON AZ85705 


BEST DEALER PRICING! 


DESCRAMBLER 


| DESCRAMBLERS | 
CONVERTERS - FILTERS @ 
COPY RENTAL TAPES WITH OURS 
VIDEO STABILIZERS 
Now you can tune-in to your favorite 
cable TV programming and 


SAVE $100'S - EVEN $1000'8 
on premium CALBE TV EQUIPMENT. 


FREE Cable TV Catalog. — vean wannanry| 
— MODERN ELECTRONICS ex - 
= Ee] 


1-800-906-6664 
EZ 21255, 156TH CIRCLE + omana, NE 68130 [9 


Money Back Guarantee 


LOWEST PRICES!! Quantity Discounts!! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA 555 SAT 10-2 CST 


Mease Pave MODEL used in ycur area when caring 


Call us Last CNC Concepts Inc 


т PO Вох 49503 -Р5 
and $ave! MPLS. MN 55449 


NEW II! - ч T Ё D С) - C i n alc 23 
INOVAVISION @ MILLENNUIM "S —— 
. . ERROLD” IVI & | 
Revolutionary new universal one-piece J ROLD?’ ALL JERROLD 
converters and descramblers. Fully EXCEPT BASEBAND 
activates all Jerrold, Scientific Atlanta, S 
and Pioneer systems except baseband. SCIENTIFIC ATLANTA 
ACTIVATES ALL SCIENTIFIC ATLANTA. 


Options include: 


i | EXCEPT BASEBAND 
* Picture in Picture » On-screen display 
«Simultaneous • Ѕіегео ЕНОТ 
watch/record = Last channel ProNEER? PIO-IIIO 
„ Channel ID call WORKS ALL PIONEER SYSTEMS 
* Volume/Mute • Favorite channel Pal far vedi 
* Parental control * Ch 3/4 switch ‘REE hrarhıira tadau 
All Other Models Available мокой eu. ea 
30 Dey Free Trial ` MicroCom Inc. 
тд 800-665-2002 
Jerrold, Scientific Atlanta, Sims dom э-н MasterCard - VISA - AMX • COD 


and all references are for identification purposes only. 


"CABLE Тү: 


ay 1-800-535-1843 


| | - Eliminates ‘jamming’ 


MILLENNIUM? 


10-lot price for 
dealers only! 


SS сорт 
800-644- 6682 


E | 1 IS g к UM. 
ў :'W P8 18 BR" & ЕГЕ JR 7 
EH A E Ё x Я E i 13 E] й т E 
1 ; S j ў F "1 id 
Шы a3 i m m O X TS 322 г E 
|j" | 
| ” 


CABLE TV 
CONVERTERS & 
DESCRAMBLERS 


= Jerrold : e Remotes 

e Zenith e Accessories 
e Pioneer 

®*Scientific Atlanta 


= VIDEO STABILIZERS 


Quantity Discounts! B 
Buy Where the Dealers Buy! 
90 Day Guarantee! | 


800-835-2330 


aana havre Make & Model # 
of equipment used in your area 


` The nationwide source < уу { 
for cable TV equipment. / УМ) 


“BUY, WHERE THE DEALERS BUY." | 


Your VCR Tires Why pul up wth nconssen | 


[ 
| 
$ 
|^ 
is Color, Flashes and Streaking 


CAN PLAY AS 
| CLEAR AS Day! 


* Easy Connections 


*2 Year Warranty 
« 30 Day Money Back Gurantee | 


"a к | 
поо" | 


| * Copy any tape 
, ` PC Plugs included 


| VISA* MC sumer 
соо. ES 


Basic Converter 
options include: 
volume control 
restores PIP 
parental lockout 
infra-red remote 
remote A/B switch 
» favorite channel 
watch one channel 
record another 


` &NOVAPLEX 


8818 Bradley Ave., Sun Valley, CA, 91352 


ПЕШ! It Records Your | Voice 


Amazing Watch is a Digital Recorder ium 
Record a ‘number, note or reminder ina d 
* Always “on hand" fo save a great idea, e 


* Guaranteed conversation starter. 
* Makes а unique gim 


| A Record = 


$1.95 ah 


For x info/Cataiag c call ай (718) 2: 22©- 29-5102 ext 25 Em 


* * U.S. GOVERNMENT SPECIFICATION * * 


M A-1 JACKETS 


- ln Eni Collar, Weist & Cults 
2 M yy 100% Nylon Outer Shell 
ГЭ," 


(UNUS Sage Green, Navy, Maroon. 
M 128 


Jer er Exo LG tS „МУ ЕР ima 


PO НОК Tür, COLD ! SPRING HARBOR, NY 1172 = | 


fo: In A Vision 


Р.О. Box 328755 
Send $7.95 Columbus, Ohio 
plus $1.50 5/H 


43232-8755 


: you 
train puppies, dogs of all ages. Е 
Never talla! Uses dog's keenest sense. NOT ELECTRONIC 
BEWARE OF IMITATIONS | Our Pat. #3498268 Protects You 


Breaking бай 
Бон Lr. 
е (и ое Ringing p * Say a F 
Dogs • Hunting Dogs * Stock Dogs • Show Dogs 


ON TV with: Barbara Walters, Carson, ‘Dick Cavett, 
Linkletter, Merv Griffin ARTI 5: SPORTS AFIELD, 
GUIDE, HUNTING 
worldwide. 


AMERICAN FIELD, TIME MAGAZINE, TV 
DOG, WALL STREET JOURNAL and others 
A science engineering breakthrough! A set of ueque 
dog-sound makers that condition dogs incred 
fast. Small. Used from the palm of the hand. Near 
hypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! 
simply don't fight it. Tunes in, makes them want 
to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands. 


From $25 to $205 A FREE CATALOG 
DOG-MASTER SYSTEMS 


4 7, Palmdal А 90 
405 Wilshire, Box í 90234 j Paimdale, © 83590 


Division of 


For: Fami 
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CABLE 
T.V. BOXES 


CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 
1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


KI 


Video Game Saver (never die) with 
unlimited fun and no code needed. 

16 Megabit, 24M, 32M, 
expandable to 128M and a 3.5" high 
density disk drive. 

4 times inter-active 
slow motion, instant screen save, 
Saving game data, Screen data and 
modified version games onto disk. 
Multi-games-in-one has up to 16 
games on screen selection to play. 
Game cartridge can be backup on disk 
to protect your investment. Format is 
compatible to IBM PC and Mac. 


Dealer welcome. 


— 
COD welcome 
Enhancement is our business. All features compatible 
with SNES and SNES eames. SNES is a trademark of 
Nintenda of America, Inc 


Cable Equ проем 
Free 
Stargate SST Ашын сей Dealer 
Compatible with 
| Jerrold * Scientific Atlanta * Pioneer 
MC. * Visa * Disc. * AMEX * COD 
J0 Day Money Back Guarantee 


10% Restocking Fee! 

I Year Warranty 
Distributors Unlimited 
3825 South Campbell STE 194 
Springfield, MO 65807 


1-800-967-2603 


For Customer Service f 


E ا‎ TAL Ls send. or Questions Call 
info Pac kage Catalog . (816) 637-2800 
Action Video ....... m 

| info Pack & Video Combo Revolution 
PAL (European Format) Video ... $45 Helicopter Corp. 
infa Pack & PAL Video Combo . $55 |1005 W Jesse James APS 

(Foreign orders add $10 for S/H) Excelsior Springs, MO 64084 


am [СЭ] = EM Credit Card Orders Only: 


1-800-637-6867 
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Build the World's Most Energy Efficient 
And Environmentally Safe Home 

Up to 70% energy savings. R-28 Dome Build- 

ing Kits from $7,060. Perfect for the owner- 

builder. Build in any climate. Fireproof, low 

maintenance, concrete exterior. Ultimate 


resistance to termites, deterioration, hurri- | 
canes, earthquakes, & tornadoes. Choice of | 


plans. 471 to 3,171 sq. ft. 
Free brochure or send $10 for a Planning Kit 


American Ingenuity 
8777-P Holiday Springs Rd, Rockledge, FL 32955 
407-639-8777 


Build it Your self 


| THE | 
DIGGER 7. 
B : Brochure "4 E 


Plans to build and use * Self propelled 


| * No machining * Car towable 


-Under $1,000 to build 
* In use over B years 


FO. Box 606, Dept S • Daleville, VA 24083  1-800-81-PLANS 


CABLE TV 
-EQUIPMENT 


Your-41 Source for Descramblers, 
Converters and онов 


WE WILL 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 


SAVE $$$ - DONT RENT 
CALL FOR FREE CATALOG! 


Zenith Pioneer 

Tocom Century 

Jerrold Panasonic 
Oak Sigma, Scientific Atlanta 


and more! 
Call AA Evectzanica Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


SUPER SPRING SALE 


‘| Hot Pink, Bright Orange, Florescent Yellow 
| Мы immediate delivery send check or money order to: 


167 Highway 33, Englishtown, NJ 07726 


ИШ 


PAINT BALL 
BLOWGUN 


Add tens of years of AAA credi in our credit the | 
реи i CALTE 


FBI, DMV (DUI) 
Files too... y: N. N. Maple Dr #15574 
Hills, CA 90209 


e Shoots Up To 70 Feet 
Accurately 

e Constructed Of 
High Quality 
Aluminum 


225 Yard кйш. folding slingshot stores 
ammo in handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra 

band assembly. Post, paid 


4 WA g e 


р AA 1 
Spare Paint Balls 5.00 total 


(50 Pack) © $4.99 | TRUMARK® _ 


SNAPSHOT brand 
Rubberband Gun shoots 6 
shots in rapid-fire action. Long 12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.85 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


RDS e 


PHONE YOUR ORDER — CHARGE IT! 


CREDIT CARD ORDERS : 


1 800 878-6272 


t RAINER GARDEN 
e. Ws Thriving Vegetables, 
Flowers & Herbs 

« AUTOMATICALLY 51395 | 
~ CLEAN. NO WEEDS 


CABLE 
DESCRAMBLERS 


F + GUARANTEED = = чо, 800# 
киги uui 200556513 | No Catalog 
RR, ae | Just low, low prices. 
= Call the rest 
BUILD YOUR OWN Then call us for the 
ROCKET MOTORS! best price. 


® UP TO 80 POUNDS THRUST! 
@ USING SIMPLE MATERIALS! 
@ FOR JUST PENNIES APIECE! 


Homemade rockets go together quickly 15е 
homemade ferti ch roai feri. Model: 


305-425-0751 


NO FLORIDA SALES! 
Пу thousands of feet! Speeds to MACH 1! 

Write lor our catalogue, and we'll send you a 
working sample of a electric rocket 


. CHRISTMAS GIFTS - 


igniter AND each vou how to make vour own 
homemade rockef motor casings, all using 
materials you'll find around your house. 


SEND $2.00 TO: 
Dept. PS3, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


EARN AMAZING PROFITS! PERSONAL, 


HOME AND. AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


ALL TERRAIN VEHICLES 


| 1-800-A-WIRE-4-U 
Plazac Sales, Inc. l a ath s 


JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


ial Dealer Prices! «Compare our Low 


GO ANYWHERE! 


6 wheel drive 


Retail Aaa «Guaranteed Prices + Warranties! 


shipped immediately! C.O.D. 


* RAT BEAT ANY PRICE * 
Sorry no N.J. sales. Dealers Wanted. 


IND MACK 


Г 


*ZYGON'S SUPERMIND™ & Learning Machi: 
a SHARPER IMAGE™ 5.1.8. ‘Syneties' MINDLAB™ А 
«MindGearPR2-X™ «Comptronic’s DAVID PARADISE 


КДЖ STRESS-ACLUCTION, MEDITATION =, 
CREATIVITY, wo SELFAMPROVEMENT ros uu PA," 


Scientific Researchers and Graduate Students P 9 
CRITICALLY EVALUATE and COMPARE the 


(21-years-old and over, Please) 


No Money Down. As low as $115 mo. 
Call Toll-Free 1-800-255-2511 
(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


most popular Miad Machines for: 
+ Valuable Features • Elfectiveness 
Шың of Use 


= Product oo 


| ALTERNATE ENERGY » 


CONQUER ELECTRIC BILLS: $1.00 AND 
SASE- AC, PO BOX 781, WAKE FORREST, NC 
27588. 


FREE HEAT from WASTE OIL 


Smoke and soot free. m Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings. 
т Forge, foundry, and other uses. 

Send $5.00 (refundable) for de- 


Sand Chack or Money Order for $10.00 (815.00 for Non. Ш. Oroers 
Neuro: -Technology Research, Harvard Square 
14P, P.O, эы. 991, Cambri dge, MA 
Credit Card Orders add $3.95 5 & H. (B00-646-3622 

Call 800- MIND PAZ CT HITÀ 


Electric Biking /Exercise System 


FOR ONLY$189.00 YOU CAN GENERATE 
while you workout indoors amd out let the 3 lb 
watt sient electric motor Reset yan op M make 


tailed information & order blank 
for plans for burner, heater unit, 
and foundry furnace. 


Waste 011 Plans, Dept Р, 


emergr going dows E Box 1148, Fort Benton, 
REMOTE LIFTOFF CABLE 140,000 BTU MT 59442 
OPTIOWAL TRAINER STAND 


EROS 707-937-0603/РОВ 96 
ALBION, CA, 95410/ VISA/MC Û FE 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


ALTERNATE ENERGY 


SAS  REFRIGERATORS- No Electricity 
Needed. Brouchure- $1.00. MAINE GAS RE- 
FRIGERATOR. Вох 43Р, Burlington, ME 04417 


NEW! BUILD AMAZING LIQUID PISTON EN- 
alNE from pipe fittings. Free information. ABCO, 
Зох 306-53, Seminary, MS 39479 


NOODBURNER, new concept, pure radiant 
neat, large glass view, non-cat, no gaskets, 
simple flue damper control, optional gas burner, 
ho fans, no electricity, up to 80% efficient, free 
iterature. WOODKLIN INC. 800-288-9523. 


ASTRONAUTICS 


HE SECRET SPACE PROGRAM. Book $10, 
Datalog $1. THE SECRET INFORMATION 
NETWORK. Box 3185, W. Sedona, AZ 86340 


НЕ. SPACE "COLLECTOR'S | ‘CATALOG: 
artifacts - memorabilia, . 


= videos, much more, Write. for end Саа: 
2090 


РО. Box 668, Dent A ‘Silver £ Soana MD 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT will Save you hunereds of dollars 
sizes inchuding AR_ Advent. BOSE В. 
| Эши punds adhesive & instruct 
5207 95/7 Di ee 901° $67.95/or. | nel 
S/H. No COD sj Do it yourself with SAT! 


800-747-3892 MC/VISA 
704-657-9001 24 Hr 
Make & model wonder 


STEPP AUDIO TECHNOLOGIES 


PO Box 1088, Flat Rock. NC 28731 inci 


| pn BEST WARRANTY + GUARANTEE | 
= + DY Surround Kits Save Bq $$ | 


CAL ORL TF FREE 1-800-767-4041 
SIMPLY SPEAKERS * VISA/MC/DISC/AMEX 


_ AUTOMOBILES 


550,000; YEAR. Selling, wholesale, or exporting 
гаг. FREE report. CODEX, 507 Oak, Friend- 
wood, TX 77546 


34 MPG On My Car With $20 In Supplies! Free 
Details. Send SASE. NIFI, Box 1465P, Senaca, 
5С 29679 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
atc. by FBI, IRS, DEA. Available your area now. 
Dall 1-805-962-8000 Ext.s-20025 


CARS FOR $100! Trucks, boats, 4-wheelers, 
notorhomes, furniture, electronics, computers 
stc. by FBI, IRS, DEA. Available your area now. 
all 1-805-962-8000 Ext.s-20025 _ 


JHUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-ҮА, 
Jntario, CA 91761. 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
2am money. Costs less than $150.00. Guar- 
anteed. Free Information. 800-647-1771. 24hr 
corded message. WYOMING INSTRU- 
MENTS-ANAME TO BE TRUSTED. 


/APOR CARBURETOR TRIPLES MPG. Free 
nformation. H&A, R2PS Bowling Green, MO 
33324-9350. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book. 
?rice: HV Technologies, 7505 Barkentine, Las 
/egas, NV 89128. 


AVIATION 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
engines, Plans. Catalog $5.00. Arrowprop, Box 
$10P, Meeker, OK 74855. 


AVIATION 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 617-S Anderson, Talent, OR 97540 


li ТТТ 


20 court of PVC PIPE 


BOOK 5 14 + $3 
of detailed 


stage all a projects. 
DESIGN P. 


Box 36674, Houston, TX 77236 


Jil HOMEBUILT HE LICO PTER 


МАЙ  super-low-cost, салу construction! 
Tee dny mawer fes ke Ж 
fhe Buy ones tau we 
amalesi d NCSE Oot us ; 
engine helicopter енә”. 6-1 

Fri ? wd "P, PEEL 
developed uli Ed 
в Camies one person : 
» Can be stored anyw here 


РА 


è Ho license needed 
Ii G-1 Construction Plans: | 


{Айй &J post де add 54} P VORTECH, ine | 
пов pape wîî êrî A PEELICOPTER ү 


Fallston, MD 21047 | 
ШО Orderline: WC | 
1-410-583-6366 


Erremate Во ок AND a 
Howie otra Canal og 


Caos Оа GHT: $10 


BUILD YOUR OWN LIQUID FUEL 


co 
[ Blueprints 
Б. Information package; $3. 


Jet power for + 1- parson HELE 
COPTERS * AIRPLANES * JET PACKS, 
* GO-KARTS * DIKES * ROCKETRY | 


L 
a 
ЖАШЛА, 


Long Green, MD 21092 J (41 0)836-6824 7 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, Il 
61242 


BEER & WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. = 


HOW-TO VIDEO: Brew: Your Own Beer. Low- 
Cost, great taste. GREAT GIFT IDEA! $24.95 
«shipping. 800-727-0608. MC/VISA 
WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - 1-800-841-7404. KRAUS, 
Box 7850-N, Independence, MO 64054. 


| details. 


LI 


BETTER HEALTH 


| 40" BEAUTIFUL WOMEN TO ONE MAN. 
| SASE. 3935 Broadway, 133PS Long Beach, CA 


90803 


| FREEDOM FROM CAVITIES! Amazing dental 


plus other proven, low cost health ideas. Reveal- 
ing Report. $12.00 Sandusky's Box 479, Sylvan 
Lake, AB TOM 120, Canada 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
= FIBERGLASS - SUPPLIES — 250 DESIGNS 
= 6'/70' = Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies - CATALOG - $2.00. BOOK "Ama- 
teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 168-page 
DESIGN BOOK-$5.00 GLEN-L. 9152 Rose- 
crans, Вох  1804/PS5, Bellflower, СА 


90706-2138, 310/630 6258. 


BOOKS & PUBLICATIONS | 


BILLMINDER SAVES $$$$$. THE MOST OR- 
GANIZED AND EFFICIENT WAY TO PAY ALL 
YOUR BILLS ON TIME EVERY MONTH 
ELIMINATE LATE CHARGES! INTRODUC- 
TORY OFFER: SEND $12.95 TO BILLMINDER 
PO BOX 6301 AKRON OHIO 44312. 


AUTHORS WANTED 


Leading subsidy book publisher seeks 
manuscripts of all types: fiction, non-fiction, 
poetry, scholarly and religious works, etc. 
send for booklet P-40. New authors 
welcomed. 
Vantage Press 
516 W 34 St., New York, NY 10001 


EXCITING NEW - Hi-Tech Electronics and 
Gadgets- COLOR CATALOG- $1.00. NCE, Box 
60219-A, Palm Bay, FL 32906-0219. 


MANUSCRIPTS WANTED, all types. Subsidy | 


Publisher with 70-year tradition of ei 
1-800-695-9599 


dx ilmaosis instant 
Methods 


* Free Details * 


TRANCE 
P.O. Box 5022-124 


Dept, AC 
El Toro, СА 92630 


"THE WORLD'S MOST UNIQUE WEATHER 
CATALOG" Videos, Magazines, Posters, T- 
Shirts & More. Send $1.00 To: Weather P.O. 
Box 21496 Charleston, SC 29413-1496 


BUSINESS OPPORTUNITIES 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #2355, 
Torrance, CA 90501. Recorded Info: 
909-659-9757. 


$1000's using FAX machine, Call Now! FREE 
details FAXED immediately, 1-704-391-7189 
24hrs. 


‚ CRACK REPAIR 


OVER A FOOT LONG 


3696 Beatty Drive, Riverside, CA 92506 


$1'000s WEEKLY MAILING ` LETTERS. 
GUARANTEED! Free postage/supplies. Free 
GENISIS, Box 040215-PS, 
BROOKLYN, МҮ 11204. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-Р53 
SW 5th Street, Grants Pass, OR 97526. 


Apprenticeship available. 


BUSINESS OPPORTUNITIES 


$2,000 DAILY From your Telephone Answering 
Machina! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Thousands satisfied homewor- 
kers. Free infopak... bonuses! Universal-M, Box 
360378, Brooklyn, NY 11236 
€ ПЕД i 
DON'T BE FOOLED BY IMITATIONS! | 
МОН wit teeny an Sere ИЛО Uy сл 
а, and E, апа Hee ри Hius- 
om Money back guarantee! Eam mn $100. year 
POLI-VISION GIANT TV 
«187 CYPRESS ST., THROOP, РА 18512 / 


$2,000 WEEKLY MAILING CATALOGS! 
WRITE: PROFITABLE OPPORTUNITIES. 
DEPT.P, BOX 200, NY, NY 10185. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap- PS395, 
Alexandria Bay, NY 13607-0127 


$32,607 IN BACKYARD! Growing new spe- 
cialty plants. Free booklet. Growers, Box 


| 1058-PS, Bellingham, WA 98227-1058 — 
| $35,000- $70,000 AT HOME. Info and more. 


$5.00 Mark, P.O. Box 121 Ringwood, IL 60072 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(303)637-1493. 


$ 5000 PLUS MONTHLY $ 
| FROM GOV'S BEST KEPT SECRET, THE 
DISABILIT Y CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
800-375-2228 
. BOX 460058 * AURORA, CO 80046 


| $392.00 from sq.ft. plywood.(HUGE DEMAND) 


Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 


| inexpensive, pleasant, practical! Free informa- 


tion. Planters, Box 681804, Franklin, TN 


37068-1804. 


Guaranteed Em- 
ployment. Taught by experienced craftsman. 
$20,000 fee, make back first year. Limited time 
offer. Call tor complete details 313-386-2277. 


` T-SHIRT PRINTING MACHINE 


y We manufacture professional 
ТА j single and multi-color screen 
L us F 


printing equipment. 
inexpensive. Call for 


brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. CORP. мамі FL 800-869-6338 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 395ps1. 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


AT Last! Expert study of 1000's opportunity 
offers shows what REALLY works. Free details. 
National Data 1PS0295, P.O. Box 1640, West 
Point, MS 39773 


CONFISCATED U.S. Government Merchandise 
YOURS! Amazingly Cheap! Details FREE 
NOW! G-Surplus Box 1528-PS Havertown, PA 
1 9083-9998 


COUNTERTOPS plus more: Repair or Recolor 
WITHOUT REPLACEMENT! Quick, easy to 
$600/day. 206-256-9742. Write today to 
RENEW-ALL, Box 4506-5552, Vancouver, WA 
98662 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 
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BUSINESS OPPORTUNITIES 


BUSINESS OPPORTUNITIES 


CABLE EQUIPMENT 


DELAWARE INCORPORATION $195 inclu- 
sive: (800)808-8881: fax 302-368-1059; 
SIMILEX, INC; also Eastern European business 
services. 


Electroplating catalog Books, kits. Info: Univer- 
sity Publishing, POB 1071, Provo, UT 84603 


Free 900#’S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE Information! 101 low investment busi- 


nesses. Bookworld Publications, PO Box 29, 
Chicago Park, СА 95712. 


FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 


OperPS101 


HONEST HOME BUSINESS. 8 Successful 
Years. Info $3.00 R. Rice 7640 Rockwell Dr. 
Dayton, OH 45414 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


Repairing (not рас ng) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn |! 


you $1200/week! 


| CALL NOW! 


1-800-695-6224 
FREE REPORT! 


| NVS/OPTIKLEER, LYNN, MASS. 01904 | 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. Mel- 
linger, Dept. J2693, Woodland Hills, California 
91367. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
PS395, Alexandria Bay, New York 13607-0250 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER MILLIONAIRE REVEALS 
MONEY-MAKING SECRETS! FREE EXCIT- 
ING DETAILS. B+E BOOK CO., 3567-8 
GRAND AVE. #280 GURNEE, IL. 60031. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103га Ave. - Ft. Lauderdale, FL 33351 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 


Free book. Mail Order Associates. Dept. 472, 


Montvale, NJ 07645 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE HOMEMADE ‘“how-to/ opportunity" 
booklets. Mine nave earned $820,644! Money 
never stops! Free report. Don Massey, 507M 
Oak, Friendswood, TX 77546. 


Make money in mail order. Super easy tech- 
nique! Write: Mailpro, 4390-PS Middle Ridge, 
Perry, Ohio 44081. 


MAKE MONEY SPARETIME, AT HOME! EX- 
CITING FREE DETAILS! PHILLIPS, (PS) GAR- 
RETT, PA 15542-0051. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits, B01-262-7509. 
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BUY IT WHOLESALE | 


TEST CHIPS All brands of test chips. Put your 


CABLE DESCRAMBLERS. ABSOLUTELY THE 


NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P3), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-53. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 


ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 


Equipment, FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 
RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


SECRET REVEALED- Borrow money interest 
free. Free details. BKE, Box 181, Cordova, TN. 
38088-0181. 


WHY WORK FORTY YEARS to retire BROKE?! 
Proven Money Making Opportunity. Guaran- 
teed! Free Info: Athena Marketing Group, PO 
Box 400504, Brooklyn, NY 11240-0504. 


31,497 Products, Factory Direct... 
HKONG, PHILIPPINES!! 500% 
Ecco-C5, Shalimar, FL 32579-0739. 


TAIWAN, 
Savings... 


FAMOUS NAME REPLICA WATCHES. Ex- 
cellent Quality. Easy- Sell Moneymaker- 
Wholesale Brochure. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


Long-range cordless telephones. For export. 
Excellent sound quality and reliability. 
AUDIO AMERICA (Virginia). 1-703-745-2223. 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box 
51488-Y', Ontario, CA 91761 


CABLE EQUIPMENT 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! immediate delivery from 
giant stock. COD orders only. No Florida sales. 
1-800-995-1749 


box in full test mode call 303-731-9400 


CABLE T.V. EQUIPMENT 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 


30 day money back guarantee 
a Test Aids Available 
_ Visa/MC/COD 
NEW TRONICS 
800-256-2880 


LOWEST PRICES! NOBODY BEATS US. RP 
Electronics 1-800-304-3604. 


Cable /Satellite Descrambler actually "cleans" 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABLE TV CONVERTERS 


Save $100's 
"All makes and models 
‘Years of customers 
complete satisfaction 
| | Quality Equipment 
a ‘Shipped within 24 hrs 
'Free catalog 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIG ATLANTA; 
ZENITH; REMOTES $10; NE ENGINEERING 
800-926-4030 


CABLE Test Chips. Puts cable box into full 
service model $29.95 to $59.95. 
1-800-452-7090, (31 0)902-0841. 


FREE CATALOG 


* CABLE T.V. BOXES - ALL TYPES ° 


* LOW PRICES - DEALER PRICES ° 
ACE PRODUCTS 


^ 


p 


1-800-234-0726 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Oak, Scientific Atlantic, All Brands Available. 
Link Yourself To the Future. Visa, Mastercard, 
COD'S Accepted. CABLELINX, ІМС. 
1-800-501-0095 


CABLE TV CONVERTERS & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


Cable TV 
DESCRAMBLERS! 


Ti 
[hese are 


[ J F a c 3 r 


the ones you've 


ir 


A | ex. К «ll iC. FOT ! 


WE CARAY A COMPLETE LINE OF ALL MAJOR BRANDS 

(MCI LUDING TUAN-OM CHIPS, WE HAVE THE LOWEST PRICES! | 
e CATALOG 

—— | AVAILABLE 
OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS. 


| VISA | COD 
[ar o Em 2 


EEEBRNSSEEREEHRHEENEBEE 


| CABLE HA CKERS: HANDBOOK 
| | FASCINATING! NEW) BOOK REVEALS) ALL!) | 


Haf Hut BE РЕЖЕ vB iil 
THAT COVES NcLirDE 
IND? IMPONTLATMON PEECM THE CABLE COMDPSSTIR T 
ETTI THE MOHT HOE FCT бл иы 
WeHOLELALE OUTLIETI REVEALED ШҮ HETE THD DEALER SUY | 
Tuisk CHIESA TCO FOH ET BNO LEAL їй Ё# 
How TO LOMI А MALIT AND Sci. Mini H 
Get This Book Bofors they Ban ir 


ONLY ^ ad LE کا‎ 


TM 


L воо- 618-7480 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/MC AMEX C.O.D. Advantage Electronics, 
inc., 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. : 


CABLE TV CONVERTERS! JERROLD, OAK, 
ZENITH, SCIENTIFIC ATLANTA, PIONEER... 
EXCELLENT PRICES! PERSONABLE SER- 
VICE! 30 DAY MONEY BACK GUARANTEE! 
INNOVATIVE ELECTRONICS INC., 
800-493-5474, ASK FOR JOHN OR BILL. 


L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


CABLE TV DESCRAMBLERS, CONVERT 
ERS, COMBOS, DEALERS DISCOUNT. CALI 
NOW. WE'LL BEAT THE COMPETITION. UNI 
VERSAL SALES 800-647-2371 


CABLE TV Why Rent? When You Can Own 
Quality Products. Call TONITE 6pm- 11pm 
EST 1-800-865-7493 Free Catalog. True Val 

Electronics. P.O. Box 591 Lincoln, NH 03251 


| DIGITAL VIDEO STABILIZER removes a 
video tape copyguard protections. $29.95 A 
Plus 800-877-7587 


CABLE TV BOXES 


JERROLD [agar ime j| HAMLINE hy 
ZENITH Clear PIONEER 
| | | Picture , || PIONEER < | 
if OAK SIGMAL* 
A вар 
WISA - MIC - COD 

| 1-800-833-1606 F 

th MICHAEL'S ELECTRONICS F 


DESCRAMBLERS | 


CABLE T.V. CONVERTERS, DESCRAN 

BLERS. Scientific Atlanta, Zenith, Jerrold, Р! 

neer, Oak. Replacements for most models 
Quality, Price and Service. Visa M/C. Deale 
inquiries invited. EAGLE Electronics nc 
1-800-259-1187, Number One, 1301 Railheal 
Blvd., Naples, FL 33963. 


Universal Bo 
Pioneer Syste 


Revolutionary Technology: 
Works On Jerrold Or 
1-800-676-6342. 


SECRET CABLE DESCRAMBLING PLAN: 


DUREE E TES STR | that cost UNDER $12 to make! Send $8 FAST 
CABLE TV DESCRAMBLERS. ALL MAKES. | | 


Box 369-P, Pt Salerno, FL 34992-0369 


CABLE TV DESCRAMBLERS 


| Never rent again! Save $100's on premium Са. | 

|| ble TV Descramblers & Converters compatible 

|| with Jerrold, Sclentific Atlanta, Ploneer, Pana. | 
sonic & more. Get your best prices and call us 


last! Quantity discounts. Please have the MAKE | 


|| & MODEL # of your area's cable box ready. 9-6 | 
M-F 10-3 Sat. EST. 1 yr warranty and 30 day 

| money back guarantee! Call for FREE Catalog! 

| GUARANTEED TO WORK IN YOUR AREA! 

| Allstar Electronics 800-782-7214 


SCIENTIFIC ATLANTA AND JERROLD CO 
PATIBLE 

DESCRAMBLERS. LARGEST SELECTIO 
NEW EQUIPMENT. CALL EVERYONE ELSE 
THEN CALL US FOR THE BEST PRICE. Nd 
CALIF. SALES. ACME CABLE PRODUCTS 
**1(800)866-ACME** | 


SECRET CABLE DESCRAMBLERS! Bui 
your own Descrambler for LESS than $12.01 
in SEVEN EASY STEPS! RADIO SHAC 
Parts List and FREE Descrambling Method: 
that COST NOTHING To Try, Included. Sen 
$10.00 to: INFORMATION FACTORY, P.O 
Box 669, Seabrook, Texas 77586. For C.O.D' 
1-713-922-3512 Any Time! 


ж ж CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


LOW PRICES * AVOID RENT FEES 
1-800-243-3967 


SKYLINE SYSTEMS, INC. 


114 $. Euclid Ave. 
ad 


Park Ridge, IL 60088 


SUPER CABLE TV "TURN-ON CHIPS." Pro 
vides Full Service Activation. FACTORY 

RECT!! EXCELLENT INSTRUCTIONS! JE 
ROLD. ТОСОМ, ZENITH, | PiONEE 


SCIENTIFIC ATLANTA. CALL NOW! MA 
TER COMPONENTS. 800-233-0570. 


CABLE EQUIPMENT 


CABLE LV 


Orpen Now 
Tou FREE! 


J.E.S. we. 


+ 
1-800-676-7966 
ALT: 1-800-804-6552 C.0.0.) 


is not the intent of JES. Inc. to defraud cable systems. 
" Us ers arg pe йшй lo check local and Federal Laws. 


CB RADIO! SCANNERS - 


POLICE - FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 621136 
LITTL ETON, CO 801 62. 


PRO CB ANTENNAS/ACCESSORIES! Free 
Catalog. Firestik Manufacturing. 2614 E Adams, 
Phoenix, AZ 85034 


Scanners- CB's- Telephones- Audio-Video- Ra- 
dar Detectors- DEEP DISCOUNTS- Call 
800-945-1355 For FREE CATALOG- JDJ Dis- 
tribution. 


SECRET Scanner Frequencies: Federal, Police, 
etc. Catalog $1.00! CRB, Box 56PS, Commack, 
NY 11725 


CLASSIC CARS 


[BATTERY 
MASTER SWITCH 


| Patent Pending 


| Can fit post, 
| lug or side 
| terminal batteries 


Disconnects all electrical circuits with a simple turn 
of the knob, Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 volt batteries 
Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 
Remove knob to stop theft and | 
unauthorized o eration 
к $1 4.95 each postpaid 
Add 31 for side post adapter 
BATHURST, INC, 
Box 27-PS, Tyrone, PA 16686 


814-684-2603 


Quantity discounta-12 units or more. | 


COMPUTERS - 


INKJET REFILLS $1.00 PS-INK Box 705 
Northfield, NJ 08225. Phone, Fax 609-641-5235 


COMPUTER SOFTWARE 


$1000's Distributing Free Software. Details on 
FREE Diskette, Call 1-704-391-7189 Ext 6910 
24hrs. 


FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


NEW User freindly lottery software. Send $9.00 
to Dreese Enterprises, P.O. Box 02159 Colum- 
bus, OH 43202 


Video Librarian--Have you recorded an event 
ior movie and later spent hours trying to find it? If 
you record it - Video Librarian can find it, also 
prints catalog. Keeps track of unlimited record- 
ings and tapes. Less time than hand labeling. 
For PC's with Windows 3.1. 1-800-337-2039. 
$39.95 + $5.50 S&H. Visa or MC or mail check 
© D&A, PO Box 401, Fort Scott, KS 66701. 


CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL 
BRANDS) AT WHOLESALE PRICES. 70% 
SAVINGS, |EXAMPLE-DISPOSABLES @ 
$17.00. INFORMATION 800-521-3511 


| . DO-IT-YOURSELF  — 
MONITOR YOUR HOME, OFFICE, TELEPHONE 


Only 1 inch long! VT 


«us 


Guaranteed to be the smallest, 
h-Performance 
transmitter available anywhere! 
ust attach any 3V to 12V battery and you 
can hear every whisper in a room over 
1 mile away on any standard FM radio tuned 
to the "secret" frequency you select! Or at- 
tach to phone line and monitor both sides of 
all phone conversations permanentiy without 
batteries! Tunable from 80 to 130MHZ! 
NOT A CIRCUIT BOARD. Using the latest 
"hybrid" technology (same as in computers), 
the VT-100 even transmits through walls & 
buildings where tiny circuit boards can't. 
DON'T BE FOOLED! Want the smallest 
room transmitter you can buy? Just use 
hearing-aid batteries and the Vr-100 will 
outperform those "tiny" transmitters that al 
use the same large 9V battery! Our VT-100 
is the only one available an with a full 
30 day unconditiona 
iquarantee! Use it for a month at 
Heady to use in 5 minutes only $49.99 or 


save - buy 2 or more for only $45.00 each! | 


ATTENTION DEALERS: We offer quantity 
discounts & private labeling. See why our 


transmitters are in stores across the USA 914-232-3878 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


BUILD YOUR OWN CRYSTAL RADIO! Works 
miraculously without batteries. Complete kit. 
$9.95 including shipping. No soldering required. 
Radvar Kits, Dept. P5395 1450-F Mission, San 
Marcos, CA 92069. 


Surveillance Devices! 


| MS-25 ` Telephone Transmitter Kit 


| Micro Speck Tiny - 1/3 the size of a dime! 


"Im. Professional quality - Crystal clear reception 
PL m yn any FM radio up to 1/4 mile. "Snapkit" 
technology for easy assembly! 

Also available: Tiny room transmitter | 

bos 95 highest power avallable. The most | 
sensitive of any offered - MD250 $44.55 
Guaranteed to be smaller than. any 
other transmitters offered anywhere! 


Telephone Transmitter ki 

hidden їп a dual modular adaptor 
Transmits both sides of conversation to 
any FM radio up to 1/4 mile. "Ѕпарки" 
beides кеки бин) || 


^e shipping Visa/MC (214) 255-7490 | 
. “Radix inc. Box 166055 Irving, 


Micro Video Camera Sees an entire room 
through 1/8" hole $215.00 call for info, 
201-794-1132 Ext. 825 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 
Real Stuff! Surveillance, people tracking, entry, 
night vision- lowest prices. Catalog $15.00 
800-805-5544. Intelligence Incorporated Dept. 
AP 2228 El Camino Real, san Mateo, СА94403 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON" " COPIERS 
it's easy SAVE OVER 75% 


Complete kit includes 
rn ied LASER PRINTERS 


* [pner Весла pe 
mip a hig rj vex € m 


MORACK $19.95 


INCORPORATED Order or information| SHARP. COPIERS | 
91 SEN Иво r D XEROX' 500^ 


STUNNING ACTION VIDEO FROM ANY- 
WHERE! Microvideo cameras, $140! TV 
transmitters, Microrecorders. More. Catalog, 
$5.00. Supercircuits, 13552 Research #В-3, 
Austin, TX 78750 FAXBACK SERVICE 
(512)335-8008. 


Wireless 


moneyback | 
O risk! | 


Records 
calls 


all telephone | 


Telephone Transmitter 
hidden inside modular duplex 

jack. Don't confuse the TA-25 

with others! This amplified device 

has more than 5 times the power 

& tunes from 80 to over 115MHZ! L 

Fiock-solid frequency | 

cat & mouse games tuning it in! The ТА-25 
is NOT POLARITY SENSITIVE - it works оп 
EVERY phone EVERY time! Only $39.99. 


TINY CRYSTAL CONTROLLED VHF & 


UHF TRANSMITTERS use тера кы 
battery! Hear every whisper on any pr 

mable scanner or Micro® survel flance | 
receiver. Model VX-100 139.970MHZB 


VHF or UX-50 398.605MHZ UHF ony 


579.99 or buy 2 or more only $75 each! 
Order with VISA, ro рех order 
mediate рта Аса Н per order. 
COD add ecks ety up to 21 days. 


DECO 


industries * 


for im- 


__ BOX 607 
BEDFORD HILLS, HY 
10507 
914-243-0346 (FAX) 


| SURVEILLANCE- 


COUNTERSURVEILLANCE- WE . HAVE 
EVERYTHING! Catalog $5.00 РЕР. Box 
930024-5. Norcross, GA = 


He Ne Tubes 
and 


FREE CATALOG 


| MERED LHE Р О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 


$5.00 PROTECTOR, Box 520294-A, Salt Lake | 


۳ UT 84152 (801-487-3823 
Ышш -— шыш шын шыш ШШ 


[sPv SUPPLY} 


Find out why the 
CIA — FBI — DEA — f 
SECRET SERVICE 
Have ordered from our 
catalog! 


To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-/272 


-r 


SURVEILLANCE 
Transmitter Kits * Covert Videos Locksmithing 
Vehicle Tracking * Voice Changers * Caller ID 
Bug/Phone Tap Detectors • Shotgun Mics * And More | 

16-Hour Telephone Recorder $799 00 
| Tapes Incoming/outgaing calls automatically 


| FOR CATALOG SEND $5.00 ТО: SDY OUTLET 
P.0. Box 337, Buffalo, NY 14226 (716) 691-3476 


„TELEPHONE LISTENING DEVICE 


Record telephone conwersahons m your office or 
nome Connects between any casselle of tape 
recorder and your telephone bna Starts auto 

LUV mabcally when phone is answered Records both 
Sales ol comeersahon Slaps. recorder when 
` phone i hung up 


EACH y Di Arp 


Super Powerful FM TRANSMITTER 

Many ries mors pawertul fran ehe Iransmáters 

Transmils up tà a mie fo any FM rade -Easy Та 

AssemDee Kf - up Io Чү Daneny inpol mci ) 

For сайак of Transmiters: Voice Scrampiens and 

| other speciaty dems. enciose $2 00 to US! Corp 

Сап 407-725-1000 or send $19.95 + $1.00 
shipping per itam to: USI Carp., PO Вох 

P5-2052,Mwibourna, FL 27807 COD’ OK. 


DO-IT-YOURSELF 


ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber! INFINITY XMTR | 
listen in to your premises remotely; or access existing "ongoing" 
| Phone conversations, Also includes emergency call "break-in"! 
| Easy to assemble. TELGRABT Plans usu ensem 91000. Ё 

TELGRABIK Kit (minus enclosure)...$98.50 Г 
TV/Radio Joker Kit 
One я the best high tech gags! 
EJK1 24.50 


| = Bounce Listener System - hear sounds 
| from an area via a lite beam (kit avail). LLIST20 Plans .. $20.00 
rh 3Mile« FM Voice Transmitter 


Ulira-sensitive, high performance kit | 
us al low cost, - FMVIK „аа $39.50 | 
3 Mile Automatic Phone FM Transmitter Kit transmits both 
sides of phone conversation. VWPMTK................... $39.50 
Phone Taping System 

Automatic, ready to use, complete i 
with 4X extended play recorder. TAP2QX ................ 


| FREE CATALOG! With Order - Or Send $1.00 |= 
MC-VISA-Checks welcome - add $4.00 PAH. COD's add $4.50 extra. 


INFORMATION UNLIMITED 


_~POBOX716 DEPT PS193 AMHERST, NH 03031 
a Orders 800-221-1705 - Inq’s 603-673-4730» Fax 603-672-5406 


WE SELL LASERS FOR КӨШ Of UGHTSHOWS, - 
INDUSTRIAL APPLICATIONS. LEARN ABOUT LASERS J 
[ГӨТТН OUR PLANS, BOOKS AND KITS. START YOUR OWN 
LASER LIGHT-SHOW BUSINESS-PLANS ONLY $ 25.001 
CALL FOR YOUR 
MWK INDUSTRIES 
1269W. POMONA, 
CORONA,CA91720 


(909) 278-0563 
FAX: (909)278-4887 | 


EDUCATION & INSTRUCTION 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.l., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT.LLC109. 


Electricity/ Electronics training series used by 
U.S. Military, 24 volumes, other courses 
available. Free info; Federal Technical Publish- 
ers, Box 1218S Glen Lake, MN 55345 


Î Learn to f to fix computers!! 


Home study course. Train to l 
earn great money repairing, in- 
stalling, troubleshooting, and || 
servicing PCs. Free literature. 


(5 Call 800-223-4542 | 
“\ The School of PC Repair j 
6065 Roswell Rd., Dept. JJC109 
PCDI, Atlanta, Georgia 30328 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 


| LAW. Accredited, financial aid, (800)471-3776, 


LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma Sirdaa. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
school, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


TBE AN ELECTRICIAN 


E AN ELECTRICIAN! | 


Home study, Make good maay 
ud and repairing wirin 
electrical systems in homes, Uu 
nesses, and industry. Free career 
literature: send or call today. | 
CALL NOW: 800-223-4542 
The Electrician School 
PCDI, 6065 Roswell Road — 
Dept.TEC109, Atlanta, GA 30328 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
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EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES WITHOUT 

CLASSES. BACHELOR'S, MASTER'S, DOC- 

TORATES. ACCREDITED, INEXPENSIVE, 

FAST. FREE INFORMATION. BEAR'S GUIDE- 

C&B, PO BOX 826PS, BENEICA, CA 94510. 
Be a home inspector! 

і | per Career-level home study Ї 

course helps you earn more, 

be more independent. School 

| Home on, t. 

ДЫ PPC109, PCDI, 6065 Roswell | 

WE Rd., Atlanta, Georgia 30328. 

EM Free career literature. 

Call 800-223-4542 | 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS. INFORMA- 


TION! 1-800-KAYLOR-K. PUBLICATIONS, 
VIDEOS, COMPONENTS. KAYLORKIT, POB 
1550PS, BOULDER CREEK, CA 95006-1550 


| EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71H TINKER 


STREET, WOODSTOCK, NY 


(914)679-6600. 


12498 


EMPLOYMENT INFORMATION 


$329.84 Weekly Assembling Products At Home. 
Free Information. Toll Free 1-800-333-3294 
(Message). А 


EASY WORK! EXCELLENT PAY! ASSEMBLE | 


PRODUCTS AT HOME. TOLL FREE 


1-800-467-5566 EXT. 8068 


р HELP WANTED 
EARN MONEY Reading books! $30,000/yr In- 


come potential. Details. (805) 962-8000 Ext 
Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


High Paying! Easy Product Assembly. Work 
from home. Now Hiring! Call Immediately! 
(800)754-7060 Extension 5110. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 


Ext.B-20025. 


ENERGY SAVING 


COLD ROOM? Get more heated air from your 
furnace. Comfort, savings. 30-page quide. $5.00 
Suncourt 102-5th Street, Durant, ІА 52747 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


| FINANCIAL 


Billions Available! Free Government Grants, 
Loans And More! Call (24Hrs): 1-619-599-3502 


DEBT PROBLEMS? AVOID BANKRUPTCY! 
- Reduce Bills By 50%! Not A Loan Company. 
1-800-964-8804 


EASY CREDIT GUARANTEED! Get Your Visa 
or Mastercard Regardless of previous Credit! 
Call Now! 24 Hours! 1-800-964-8803 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


How-to Successfully Erase Bad Credit, 4 
PROVEN methods. Free details. Write Today! 
ACS- PS295 4415 W. Harrison #220-C Hill- 
side, IL 60162-1904 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
i's no problem! Licensed / Bonded. Applica- 
tions to $50,000. Not loan company. TCAC. 
Box 26397, Birmingham, AL. 35226 
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FINANCIAL 


Quick CASH. No Collaterial. No credit check. No 
up front fees. 213-882-4269 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, BF6050. 


THE ULTIMATE CREDIT CARD! No credit 
needed. FREE INFO! Call EFS TODAY. 
800-980-0099 Ext. 1340. 


"YOUR FINANCIAL DREAM" A NEW SERVICE 
FROM EQUIFAX-. THE INFO SOURCE. FOR 
THE FIRST TIME NATIONWIDE YOU CAN 
ORDER YOUR PERSONAL CREDIT REPORT. 


SEND YOUR NAME, CURRENT ADDRESS | 


TO: EQUIFAX CONSUMER SERVICES WITH 
A CHECK/ MO PAYABLE TO MR. O'NEAL- 
$15.00: PO BOX 161085, ATLANTA, GA 30348. 
EXPRESS DELIVERY IN 72 HOURS. 


FOR INVENTORS m 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA, SYOSSET, NEW YORK 11791 


TOLL FREE US & CANADA 800-347-7774 
Той Free US & Canada - FAX. 600-367-7773 
International Phone/FAX 516-692-2795 


AVOID INVENTION SCAMS- Free irivestigative 
reports exposing invention marketing compan- 
ies. Patent Research 1-800-428-5779 


DONT BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- | 


sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


INVENTORS’ DIGEST. Celebrating ten years | 


as America's only inventors magazine, $22 per 
year. 1-800-838-8808. 


The Logical Process ® 
Inventors 
Your first step is important!! 
Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


| Call for free advice 800-458-0352 | 


INVENTORS. Free information’ forms on pat- 
ents and trademarks, 1-800-876-6670. J.P. Hal- 
vonik, reg. Pat. Atty. 


INVENTOR'S HELPER Patents, Trademarks 
Copyrights. PROTECTED Ideas Have PROFIT 
Potential! FREE BROCHURE 800-633-9729 


| 516-757-2573 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION! 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Learn how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements. Kessler Sales Corpora- 
tion, C-7-Fl-5, Fremont, Ohio 43420 


FOR INVENTORS 


PATENT AND DEVELOP Your Invention. Reg- 
istered Patent Agent and Licensed Professional 


Engineer. Send for FREE PATENT INFORMA- | 


TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 800-626-0688. 


Protect, develop, market ideas with assis- 
tance, counsel, representation. J. Preston 
Oxenham- Registered Patent Attorney/ Reg- 
istered Professional Engineer/MBA. 1189 So. 
Huron St, Denver, Colorado 80223, 
1-800-390-0290 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


S.E.L.L. YOUR 'IDEA...Twenty-five Years Ex- 
perience Patents - Licensing - Marketing 

Free Comprehensive Evaluation Harshaw Re- 
search 1-B00-451-1326 


GARDENING 


AUTOMATIC FERTILIZING INVENTION Atta- 
ches To Hose, Sprinklers, Drip Systems. Results 
Guaranteed! Brierli-PS, 734 Boulder, Hender- 
son, NV 89015 


GOOD EATING 


SAUSAGE- MAKING, Smoking, Free catalog of 
equipment, ingredients. Semplex, Box 11476H, 
Minneapolis, MN 55411. 1-800-488-5444 


GOVERNMENT SURPLUS 


GOVERNMENT AUCTIONS in your area. Cars, 
Trucks, Computers, more! Satisfaction Guar- 
anteed! Call now: 1-800-601-2212 Ex.SP6050. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 


$20.00 Discount Mention This Ad. Call: 
1-800-543-0123. Fax: 1 -203-375-9270 


س —— —— س a‏ 


HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free information. 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 


best. Custom instrument specialists. Free in- 
formation,(800) 323-1212. Lloyds - PSC. 


FREE 
CATALOG! | 
New Hearing Aids 


* All Models 
* Huge Savings 6) 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


OVERSLEEP! Pillow vibrator alarm system. 
Awakes you from a smoke alarm, phone call, or 
alarm clock. $79.99. Info. Broch. $2.50 CK. Or 
М.О. Skytyping Inc. 30225 E. Woodard Rd. 
Troutdale, OR 97060 


` INVENTIONS WANTED 


INVENTIONS DEVELOPED MARKETED Frea 
PROTECTION CERTIFICATES. Patent Offica 
Former Examiner, Licensed Patent Engineer, 
Manufactures Representative. Patmart, Suita 
г02Р5, 233 Broadway, New York, NY 10279 


INVENTORS: Free Patenting Information Kit 
The Concept Network Represents people with 
new Product Ideas. Prototype or schemati 

preferred; but not required. Call today 
1-800-835-2246 Ext.67. | 


KITES 
BIG 6.5ft. Nylon KITE w/line $19.99. Lifetima 


Warranty. Kiteloft 1 Poydras#90, N.O. L.A, 
70130 $3.95 s/h. 


"KITES | 


| FREE COLOR CATALOG 
Many unusual & innovative designs. 

| Call or write for your catalog today! | 

| Into The Wind • (воо) «ro i 
1408-P Pearl St., Boulder, CO 80302 


FREE KITE CATALOG! 1-800-724-7267 
Ext.PS 100's of Kites! Fantastic Selection! Call 
(24Hrs) 1-800-724-7267 Ext.PS 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL: 


| 1-800-444-6599 - 24 HOURS. 


BORROW $500-40,000! "Overnight" on Signa- 
ture. Keep indefinitely! Action, Box 5499-Y, 


| Diamond Bar, CA 91765 


SIGNATURE Loans, must have checking ac 
count & steady job. Call 1-800-445-0680. 


LOCKSMITHING © 


LOCKSMITH’ ALARM METHODS, MANUALS, 
VIDEOS TOOLS, CATALOGUE $10.00 ABCS, 


PO BOX 727 SHERBORN MA 01770 


| MSCELANEQUS 
E ق‎ Ar | 
МЕМ S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 

Extra width for men who need it. 

Excellent variety, styling ag 

and quality. Send for ейш». 

FREE CATALOG. ‚ т ` 
A Nl da 


HITCHCOCK SHOES, INC 
Dept. 46 В Hingham, MA 02043 


ODELS--SHIPS, CARS, PLANES 
ROCKETS 


CKET 


LIVE STEAM MODELS! Kits or Assembled, 
Over 100 Different models. Stunning Colored 
CATALOG $6.95 Refundable. VIDEO 59.95 
YESTERYEAR TOYS & BOOKS INC. Dept PS. 
Box 537, Alexandria Bay, NY 13607. Phone: 
613-475-1771 


MONEYMAKING OPPORTUNITIES 


EARN UP TO $150.00 PER HOUR RESTOR. 
ING BRONZE FOR COMPLETE BUSINESS 
PLAN AND FORMS SEND $18.95 TO: IN- 
FOPAK, PO BOX 695, LEHIGHTON PA 18235. 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 6517 


NOVELTIES 


SKELETON KEY 


бй Hie Жее i ig Duc unies КИ ПЕРУНА purposes onn! 

tate Guarentee or Ful Berge 2 шака gdelheeny 

Send NOW only 58.95 + $2 S&H to: Safe Marketing Co. 
90 №. Montgomery Av No.366R, Rockville Md 20850 


` OF INTEREST TO ALL 


OW people's social security numbers made 
e a star magician! Amaze your friends! Free 
formation: Champollion, Box 808H, Union City, 
J 07087 


lOW-TO VIDEOS. All your interests. NOT 
VAILABLE IN STORES! Big catalog $1. 
PUR, Box 871-P, Colorado Springs, CO 
0901. 


ONEY-BEAMER. Amazingly beams 
reenbacks here to there. One hour to build. 
Fee information. Smith Media, 1515 W. 11th, 
Поп, TX 76634. 


PLANS & KITS 


ome Homes - Pre-cut kits - Superinsulated - 
ome Tour Video Natural 
H300-733-7107. 


(800)605-0001 
Free Brochure 
‘Italy, TX 76651 _ or $19.95 
= Video 


Concrete Dome Kii 
Monolithic Constructors, Inc. 
Ж) Box 479-H 


Build your own strong 


concrete Monolithic ii 
Dome"! Offices um 
homes, sheds, 

Icabins, rental 

units, etc. 


PLANS, BLUEPRINTS 


OMPETITION CLASS FRUIT BAZOOKA! 
LASTS APPLES/POTATOES QUARTER 
ILE. AWESOME! EASY BUILD PLANS $6.00 
APID PRODUCTS PO BOX 9422 NAPLES, 
‚33941. 


OBILE, COLLAPSIBLE WORK TABLE. Easy 
о Build And Store. Inexpensive, Strong And 
iseful. Detailed Plans $9.95 M.W. Flegel. Box 
B. Elgin, IL 60121 


lermanent Wood Foundations. 
raining Manuals $2.95 Box 819 Flint Michigan 
B501. 810-232-5099 


olid Wood 10 Gallon Aquarium Stand. Send 
3.95 to James Gillen, PO Box 9, Columbus, IN 
7202-0009. 


OUR PLAN OR INVENTION SKETCHES 
amputer redrawn and plotted. CONFIDEN- 
IAL. Free info. DRAWrite. 1-800 401-3373. 


PLASTICS 


DOO 8 inch cable ties. Send $20.00 to Bradley 
lark, PO Box 677, Lancaster, TX 75148. 


.ASTOLITE Liquid Plastics. Crystal clear, col- 
rs. For casting, embedding, coating, fiberglas- 
ng, repairing and reproducing with our Mold 
laking Supplies. Catalog $3.00. CASTOLITE, 
ері. 985C/PS, 4915 Dean, Woodstock, IL 
2098. 


UBBER, plastic compounds, | techniques, 
Surces. "Free: “information: ‚Саде, Bex 
85863. "Memphis, TN 38186- 0586. . 


POULTRY А 


lagnificent Color Poultry Book- 325 Breeds. | 


HICKS, EGGS, ADULTS. Send $2.00. BLUE 
IBBON, 12241 Southwest 26, Yukon, OK 
3099. 


Spaces | 


Installation | 


PRINTING SERVICES = SATELLITE TV | 


ENHANCE COMPANY IMAGE! Custom Busi- 
ness Cards/Letterhead Free brochure call 
1-800-422-8932 Ext.101. 


REAL ESTATE | 


BARGAIN HOMES- Foreclosed, HUD, VA, S&L 
Bailout properties. Law Down. Fantastic sav- 
ings. Call 1-800-962-8000 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND 
US CITIZENS ONLY 
20 acre claim program still available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by- 
step package including maps, telephone helpline, til- 
ing forms, etc. send $20; or for more information send | 
$3. PUBLIC LANDS TITLE, PO Box 2945-Р5 Port 
Angeles, WA 98362-0336 (this is not Homesteading, | 
ifs much easier and only costs $1. per acre). | 


COLORADO LAND. Free list of spectacular 
land from 40 to 20,000 acres. Ponderosa pines, 
canyons, 360 degree views, creeks, National 


| forest. Owner financing. From $250 per acre. 


Call Red Creek Ranch, 719-560-0656 


|! GOVERNMENT LAND now available for claim. 


Up to 160 acres/person. Free recorded mes- 
saga. (707) 448-1887 (4JG6) 


MONTANA—— 


Trees, Creeks and Wildlife, 20 QUALITY acres 
(and up). close to Yellowstone Park, starting at 
514,900. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 


E: East Main * Dept. PS, P.O. Box 1153 


[| 


Bozeman, MT 59771-1153 * (406) 586-8088 


- Call Toll Free: 1-800-682-8088 — 


MINNESOTA BEAUTIFUL TIMBERED ACRE- 
AGE. $7300. GREAT HUNTING - FISHING. 
Adjacent STATE FOREST. LAKE One mile 
away. Easy Financing. Owner 1-800-782-0748. 


NORTHERN IDAHO. 5-10-20 ACRES. Beautiful 
Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 
1111-C Sherman, Coeur d'Alene, ID 83814, 
208-664-8161 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago, IL 60645, 


312-764-0100, 800-890-3199 


ROOFING 


FLAT ROOFS - NEW OR REPAIR. Any size, 
shape, slope. Revolutionary reinforced acrylic 
system. Easy, safe, foolproof. Proven 25 year- 
s.We manufacture, consult, instruct. FREE In- 
formation: PSB Roofage, P.O. Box 20784, Le- 
high Valley, PA 18002-0784. 


| Р 
STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978. 
Liquid applied Fiberglass Reinforced Acrylic 
| Roofing System. It Waterproofs. Apply on metal, 
waferboard, asphalt, styrofoam, plywood & other 
new roof sheathing materials. For commercial, 
| industrial & residential roofs. Stops leaks & roof 
pens in mobile homes. Weatherproofs solar 
panels, sky lights, fiberglass roof panels. Stops 
rust on metal and structural steel, bridges, etc. 


TT We still have areas | 


available in various 
| POLAR SEAL 


regions for Dealers | 
and Distributors 


| Inquiries are 
| gj der welcome. 
indus Call POLAR. SEAL 
Nd M d 1-800-343-7663 
: MON-FRI 8AM - 5PM 
& | FAX 1-219-356-1859 
HUNTINGTON, IN. 


FREE Satellite Price Guide- All Brands. Lowest 
Prices Satellite Express 1-800-552-3666 


Learn How Videocypherll owners get sound 
without codes. $19.95. NASSIRIAN, Box 382-S, 
Rio Linda, CA 95673 


meom cem ور‎ си. 


Satellite-TV 


100% Satisfaction 
| Guarantee 


FREE 


56 Page 
Catalog Buyer's Guide 

« All Major Brands | 
+ Complete Systema 
+ Accessories. 

Huge Savings 

* Easy Installation 

* Complete Intruet. 


Over 40, 000 Satisfied Customers | 
є 1:800. 334-6455 | 


ЇЛГЇ 218-739-5231. Рах 218-729-4878 


| SKYVISION INC. | 
А o 1030 FRONTIER DAWE — 
FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


SAVE BIG! SATELLITE DEALERS BUY 
FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


SUPER low satellite prices. Free 32 page 
catalog. Satman, 800-472-8626 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 


COLD LIGHT KITS- Chemical, Sound, Elec- 
trical, Bioluminescence. SASE for information: 
CHYOLUME, 2139 North University Drive, #274 
Coral Springs, FL 33071 


SECRET HAIR LOSS 
SOLUTIONS REVEALED! | 
Ripped off by promises of secret formulas to prevent 
hair loss? Send for our informative booklet on the latest 
scientific breakthru technology on hair loss! Written by 


Doctors, Scientists, and Hair Replacement Specialists - 
you'll get the FACTS on food supplements, topical 
solutions, surgical procedures, micro implants, and more! 

Send $9.95 + $1.75 S/H today to: a 
NEWHOPE, PO Box 4974, Ft Walton Beach, FL 32549 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 


Established 1953. Hagenow Laboratories, 1302 | 


Washington, Manitowoc, WI 54220. 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 2001 Foot 
Hill Blvd. ste-E12 Grants Pass Or. 97526. 


MAKE YOUH OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3. o 
PYROTEK, Р.О. Box 1, CATASAUQUA, 
18032 717-256-3087 


SECURITY 
CRIME DOES PAY! 100096 profit selling anti- 
crime reports. Complete mail order business 
wijust $20 capital! Free information: Sun-Ray 
Enterprises P.O.B. 4689 Carson, CA 90749 
CL-A3 


PROTECT YOURSELF and your loved ones 
from crime w/ latest persanal security alarms. 
Free catalog: Sun-Ray Enterprises P.O.B. 4689 
Carson, СА 90749 CL-B1 


| SONG WRITERS 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 


STAMP COLLECTING 


| 


1 000 STAMPS, $2.95. " Guaranteed : Worth 
Over $30 at International Catalog. Prices! Ali- 
Different. 55 Oountries!. Money Back. Other 
stamps to buy. ог: теш Kenmore OP-067 
Mitford, NH: 03055- ea gor Tad tem 


| FREE Gold, Silver, 


| STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SC95, Box 982F, To- 
ronto, Canada M4Y2N9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, СА 93232. 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS AND BANK- 
NOTES. PLUS YOU'LL RECEIVE STAMPS ON 
APPROVAL. BUY ONLY WHAT YOU LIKE, 
RETURN BALANCE, SATISFACTION GUAR- 
ANTEED. JAMESTOWN STAMP COMPANY, 
INC., DEP'T. E25PS, JAMESTOWN, NY 
14701-0018. 


Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


Penny Stamp Approvals, Regardless Catalog. 


| Kloster 18289 Bunny Drive, Jamul, CA 91935. 


UNITED STATES 10 different mint commemo- 
ratives 10cents. Approvals. CORNETTA, POB 


| 1509-5, Lake Placid, FL 33852. 


| TOOLS & MACHINERY 
SCIENCE & CHEMISTRY | | 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nighting ale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Вох 65, Bristol, WI 53104. - 


` LATHES 


‘Starting at $390 
‘Mills ‘Metals -Books 


‘Precision Instruments 
: Catalog $1.00 
513-322-8582 (BOO number for orders) | 
CAMPBELL TOOLS COMPANY 


. 4100-P SELMA RD. - SPRINGFIELD, OH 45505 


CNC 3D Milling Machine from $3,495. PC- 
Controlled. Protyping. Modeling: Industry or 
Hobbiest. BOBCAD-CONTROLS (310) 
606-9340 


METALS eeeSteel • Aluminum • 
ronze • Brass • Copper Tube - 


BOX 536-Р5 « HURRICANE, WV « 25526 


U.F.O. SIGHTINGS HOTLINE! Get the latest 
nationwide accounts on recent U.F.O. activities. 
Weekly Updates. 1-800-289-1010 ext 660. 
$2.00/minute. Average call 3 minutes. Touch- 
Tone. Over 18. Maximum cost $10.00. Strauss., 
Carmel, California. 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback quar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


1 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 
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SAMPLING A CENTURY OF POPULAR SCIENCE 


75 YEARS AGO 
rdinary diving suits 


75 Years AGO 


LOOKING 
BACK 


EDITED BY WENDI E. BLACK 


bserving fish and other sea | 


creatures in their natural | limit the depth of ex- 

environment may be possible | ploration due to the 

25 Years AGo with the construction of an un- | | “bends,” or decompres- 
derwater watertight chamber. sion. illness. Thus, in- 
With the proposed project, the ventor/mechanic 
cylindrical structure of steel =" Charles Н. Dickens has 
and cement will be built at the NS mre | created a 400-pound 
sea end of a pier and will descend three levels into the steel diving suit, lighter. 
ocean. On two of the tiers, funnel-shaped openings, with than its predecessors, 
pressure-resistant glass lenses, will allow visitors to ob- that resists the crushing 


50 Years Асо 
First SHOULDER HARNESS 


shoulder harness developed by the Air Technical Service 
Command holds a fighter pilot against his seat in а: 
crash landing or for upside-down flying. It is locked or re- 
leased d a hand lever."—March 1945 
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The U.S. Army and Navy have be- 
gun to use IBHARS, or the Inflatable 
Body and Head Restraint System, for 
aviation injury prevention. It consists 
of two inflatable nylon bags inside 
the vertical straps of a seat harness. 
The restraints limit body movement 
in the event of a crash and inflate in 
about 35 milliseconds. 


25 YEARS AGO 
MECHANICAL HEART 


Te: National Heart Insti- 

tute’s Artificial Heart 
Program strives to replace 
damaged human hearts 


with an implanted machine 


that can take over the job 
of pumping blood through 


the body at a rate of 42 mil- 


lion beats per year. The 


NHI has two kinds of artifi- 


cial hearts in mind: a me- 


chanical one that complete- 
ly replaces a natural heart, 


serve the world under the sea."—March 1920 pressure of hundreds of ; 
feet of water. Despite 
limited freedom of 
25 YEARS AGO 100 YEARS AGO movement, a descent of 
| 360 feet has been made 
Є what you're miss- MODERN PHONE AUTHENTIC MONEY in it." — March 1920 
Wing on TV with a de- ANSWERER | Jacques-Yves 
-vice that embodies four he lathe machine is Cousteau and Emil 
5.5-inch black-and- _ he ringing of the phone considered one of the Gagnan's invention of 
white screens and one activates this new most important securi- self-contained underwa- 
25-inch color screen. home-designed telephone ties against counterfeit- ter breathing apparatus 
This giant machine has recorder, and both the ing. Engravers repeat (SCUBA) made r recre- | 
four TV receivers in one message and caller's re- and overlap cycloidal ble. 
cabinet, 96 transistors, sponse are captured on a lines (lines with a repeti- 
and weighs 215 pounds. cassette, which can record tion of loops) that are dif- dive using scuba gear 
When you select a pro- up to 60 minutes on a ficult to imitate by hand. was 437 feet. This dive 
gram using the switch- side." According to maker Any doubt of the charac- was made off the coast 
es or the remote control Tensor Corp., this modern teristics of a bank note of Freeport, Grand Ba- 
from one of the small answering machine con- has often been settled by hama Island, in 1968 by - 
monitoring screens, the tained "printed circuits to a microscopic examina- John J. Gruener and R. 
picture and the sound improve performance and tion of the lathe-work." Neal Watson. | 
transfer instantly to keep costs down." The —March 1895 ы 
the color screen.” price of the unit was $250. Today, counterfeiters 
—March 1970 —March 1970 attempt to reproduce cur- 
The most recent ad- rency using high-resolu- 
vances in simultaneous- tion printers and copiers. 
. channel technology are In response, the United 
picture-in-picture (PIP), States Treasury Depart- 
picture-outside-picture ment plans to alter bills 
(POP), and Split Screen using a combination of 
picture-by-picture techniques beginning 
(PBP). All use built-in in 1996. 
twin tuners. 


and a “booster” heart—an 
auxiliary pump that would 
be implanted to temporari- 
ly or permanently assist, 
not replace, an ailing heart. 
March 1970 

On August 27th, 1994, a 
62-year-old man in Great 
Britain received the first 
permanent artificial heart 
mechanism, called the Left 
Ventricular Assist Device. 
The LVAD pump attaches to 
a patients heart and is 
powered by a battery worn 
on a waist belt. It keeps 
pace with the patients natu- 
ral heart rhythms. 
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MEANS BUSINESS. ANYTIME, ANYWHERE. 


I 4 
\ 


You're unplugged and now you have the freedom to do business and communicate with 
the four corners of the world from just about anywhere. Introducing Zaurus, the Keyboard-enhanced Personal Digital Assistant (K-PDA). 
13.5 powertul pocket-size ounces of technology that work with a pen and keyboard. To jot notes, to sketch ideas, to type then sign a 
document, to wirelessly connect to your PC. And, with PCMCIA Type Il cards, expand memory or communication via e-mail or fax. All so 
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you can work anytime, anywhere. For more information, call 1-800-BE-SHARP SHARP 
FROM SHARP MINDS 
LCD COME SHARP PRODUCTS” 


۴ PDAs • NOTEBOOK COMPUTERS * WIZARD* ORGANIZERS • LASER PRINTERS • COLOR SCANNERS • COPIERS • FACSIMILE • CORDLESS TELEPHONES • CALCULATORS 


© 1995 Sharp Electronics Corporation, Optional accessories may be required for some applications. 
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SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


Д ЗА год. nicotine av. per cigarette by FIC 


MN 


